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DRONE and SMALL MISSILE SYSTEMS 


Research and Development at Rheem Aircraft Division has a record of 


achievement in the field of drone and small missile systems. 





The capability for complete “program management” is 
manifested in the list of current and completed projects 


and the areas of responsibility covered. 


DECOY SYSTEMS 


ees 


Conception 


Evaluation 


PENETRATION SYSTEMS 


Design 


Development 
SURVEILLANCE DRONE SYSTEMS 


Testing 


Production 


Rheem Aircraft is a division of world-wide Rheem Manufacturing Company 
which operates 17 plants in the United States...and with its associated and 
licensed companies operates 18 plants in 12 countries abroad. These extensive 
facilities coupled with Rheem's years of aircraft production experience pro- 
vide the capability for the quantity production of drone and missile systems. 


RHEEM MANUFACTURING CO./AIRCRAFT DIVISION 


11711 woodruff avenue, downey, california 


Engineers: Join Rheem in challenging technical work 





(Advertisement) 


INTER-OFFICE MEMORANDUM 


To___ Advertising Department Subject __ Recruitment Advertising for Engineers 








From__Vice President - Engineering 





As the result of expanding activity in recent months, we have come up 
with a few openings for good engineers, Specifically, we need designers 
in the following product groups: 


Pneumatic accessories 

Electric motors 

Fuel systems controls (pumps and valves) 

Hytrol anti-skid braking system (electro-mechanical) 


The requirements are not pressing: our present team can still carry the 
increased load. We're proud of the boys we now have, and it's important 

that we find exactly the right people to add to the group. Therefore, before 
you rush into print with the usual sort of "recruitment" advertising, here 
are some thoughts to use in formulating your message: 


1, We don't hire engineers by the carload, and we don't stockpile them 
in reserve until the right project happens to come along. Our people 
are busy...very busy; and they like to be busy. They follow through 
on their ideas from inception to development and qualification. They 
feel a real responsibility for the hardware that finally results from 
their work. Therefore, we need more idea men with initiative and drive 
who are not afraid to get their hands dirty. 


Don't write a lot of guff about “security” and "bright future." The 
kind of men we want carry their security around with them. They have 
the self-assurance that comes from ability and experience. Chances are 
they've known about our company for several years and have followed our 
progress in the industry. If they answer our ads, it means they like 
us - and they think they can help us to grow. 


The kind of man we want will join us because we treat our engineers in 
the same way we treat our other key people. We don't isolate them and 
we don't put them on pedestals. We expect results; we know how to look 
for results; and we reward amply when we find them, 


One other point: the man who meets our requirements is probably too busy 
to write a long resume and application letter. Just tell him to call me 
personally, or to drop me a short note to let me know where I can contact 
him - to Hydro-Aire, Inc., 3000 Winona Avenue, Burbank, California. 
Phone: Victoria 9-1331l. 


FE... Cooper 


Vice President - 
Engineering & Sales 











With 38 years acceptance Sargent builds precision linear and 
rotary hydraulic, pneumatic, mechanical and electronic systems 
of force control to meet successfully the increasingly high require- 
ments of marine, aircraft, missile, petroleum and industrial use. 
From original idea to finished product - SARGENT. 


SARGENT Manufacturing ,5 SARGENT Hydraulic Pumps 
FACILITIES BUILDS Hydraulic Motors 


Pneumatic Cylinders 
Research Machining & Grinding Servo-Systems Pneumatic Vaives 


Design Heat Treating, all types Hydraulic Systems Ball Screw Actuators 
Development Plating, all types Integrated Packages Gear Actuators 
Testing Inspection Hydraulic Actuators Gear Accessory Boxes 
Qualifying Assembly = Hydraulic Valves Electronic Systems 


including — 


Handard of Excellence Since 1920 


“GOOD WILL” is the disposition of ENGINEERING CORPORATION 


the pleased customer to return to the r 
place where he has been well treated. MAIN OFFICE & PLANT, 2533 E. FIFTY-SIXTH ST. 


— U.S. Supreme Court HUNTINGTON PARK, CALIF. 















AVIATION CALENDAR 





Apr. 8-10—Eighth International Symposia, 
Electronic Waveguides, Engineering So 


cieties Bldg. 29 W. 39 St., New York 
City 
Apr. 8-1l—National Aeronautic Meeting 


Society of Automotive Engineers, Inc., 
Hotel Commodore, New York, N. Y 
Apr. 10-11—Aeronautical Training Society 
Annual Meeting, Mayflower Hotel, 

Washington, D. C 

Apr. 10-12—Southwestern Institute of Radio 
Engineers Conference and _ Electronic 
Show, St. Anthony Hotel and Municipal 
Auditorium, San Antonio, Tex 

Apr. 14-17—Design Engineering Show and 


four-day conference sponsored by the 
American Society of Mechanical Engi- 
neers, International Amphitheater, Chi 
cago, Ill 


Apr. 16—‘“Inductive Testing Requirements 
of Contacts Used in Aircraft Electric Sys 
tems,” M. Trbovich, Hartman Electrical 
Mfg. Co., Engineers Club, Philadelphia. 

Apr. 16-19—14th Annual National Forum, 
American Helicopter Society, Sheraton- 
Park Hotel, Washington, D. C. 

Apr. 17-18—Institute of Environmental En- 
gineers, Second Annual Technical Meet 
ing, New Yorker Hotel, New York City 

Apr. 21-23—l4th Annual Meeting Metal 
Powder Assn. and Powder Metallurgy 
Show featuring applications of powder 
metallurgy parts in nuclear, jet and rocket 
engine fields. Sheraton Hotel, Philadel 
phia, Pa 

Apr. 22-24-1958 Electronic Components 
Conference, Ambassador Hotel, Los An- 
geles, Calif 

Apr. 22-24-1958 Annual Convention, In 
ternational Airline Navigators Council, 
Picadilly Hotel, New York, N. Y 

Apr. 28-30—Second Annual Astronautics 


(Continued on page 6) 
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easily installed 


TRANS-SONICS 








actual size 





Trans-Sonics Cement-On Type 1375 and Weld-On Type 1376 Surface 
Temperature Transducers are platinum resistance thermometers that can be 
installed on any surface, flat or curved, metallic or non-metallic, for accurate 
temperature measurement. 
cemented or welded directly to the thermal surface to form an isothermal system 
which gives a transducer reading that corresponds to the true skin temperature. 


A 5 point resistance-temperature calibration certificate at 0, 4, %, % 
and full scale temperature is supplied with each transducer. A strip of aluminum 
Thermotape* 
tape-on installation useful to 800F and under limited conditions to 1O000F. 


Types 1375 and 1376 are the newest members of the Trans-Sonics family 
of platinum resistance thermometers for measuring surface temperatures. All 
units are capable of delivering up to 5 volts without amplification. Write to 
Trans-Sonics, Inc., Dept. 7, Burlington, Mass. for Technical Bulletin on Surface 
Temperature Transducers. 


*TRADemann 









factory calibrated 







etc. T.". 


SURFACE TEMPERATURE TRANSDUCERS 


actvol size 









CEMENT-ON*, Type 1375 




























The temperature sensing element is en- TYPE TEMPERATURE RANGE 
cased by a die-formed wire screen which 13754 300 te +6S0F. 
13758 0 te 1000F. 
can be installed on any surface with ss75¢ 869 +280 te 12508. 
TRANS-SONICS Type 64C cement. 13750 +500 te 1550F. 







WELD-ON*, Type 1376 












TEMPERATURE RANGE 





The temperature sensing element is en- 






cased in a thin die-formed metal cover, 13768 = 308 to + 650F. 
13768 0 te 1000F, 

and is installed by spot welding the cover 1376¢ +200 te 1250F 

te the underlying metallic surface. 13760 + 500 to 1550F. 






RANGES: From —400F to * 1550F. 





OUTPUT: Up te 5 volts without amplification. 





RESISTANCE CHANGE: 


ACCURACY OF CALIBRATION: =1% of range interval 
+2% for temperatures over 1000F. 


100 ohms over calibrated range. 










MAXIMUM CONTINUOUS CURRENT: 20 milliamperes rms. 





@ REPEATABILITY: 0.2% of range interval. 





@ VIBRATION: 1-inch double amplitude, 0-22 cps; 
25g, 22-2000 cps. 






ACCELERATION & SHOCK: 100g on all three major axes. 








LEADS: Two 6” nickel wires with high temperature insulation. 












The protective cover of the resistive element is 
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is also furnished with each unit to provide an alternate means of 



















TRANS-SONICS 


Phecision Transducers 









Another 
famous 
plane 


1944 


Fourteen years ago, the B-29’s bombing of Japan was headline 


news. Today, however, it is but one more memory of World War Il. 


Boeing B-29's Superforts begin 
strotegic bombing of Joponese 
home islonds, bombing 66 
mojor cities, nine mojor seo- 
port harbors 


since 1944. 


Aviation has continued to make tremendous strides in the days 


And keeping pace with aviation’s growth, Rockbestos high tem- 
perature wire and cable has earned,a proven-in-service reputation. 


ROCKBESTOS FIREZONE 101 WIRE 


Typical of the many Rockbestos aviation 
wires which cover a temperature range from 
257° to 750°F. is Rockbestos’ FIREZONE 101, 
Fire Detection and High Temperature Low 
Loss Circuit Wire made in accordance with 
USAF specifications MIL-C-25038. Recom- 


mended for hot spot wiring for jet aircraft 
in and around the engine and after burner 
section of the ship, Firezone 101 is especially 
designed for high impedance circuits, making 
it ideal for guided missile usage. 


For complete specifications on Firezone 101 and other Rockbestos aviation wires, write for 
catalog 56A. If you have a special requirement, please send us your s;ecifications. 


ROCKBESTOS PRODUCTS CORPORATION 


NEW HAVEN 4, 
NEW YORK «+ CLEVELAND «+ DETROIT + CHICAGO «+ PITTSBURGH 
ST. LOUIS « LOS ANGELES « ATLANTA « DALLAS *« OAKLAND « SEATTLE 


CONNECTICUT 





AVIATION CALENDAR 





(Continued from page 5) 
Conference, sponsored by Air Force Office 
of Scientific Research and Institute of 
Aeronautical Sciences, Shirley Savoy 
Hotel, Denver, Coio. 

May 1-8—26th Annual Meeting, American 
Society of Tool Engineers, Philadelphia 
Convention Center, Philadelphia, Pa 

May 4-7—Fourth National Flight Test In 
strumentation Symposium, Park Sheraton 
Hotel, New York City. 

May 5-7—1958 National Symposium, Pro 
fessional Group on Microwave Theory 
and Techniques of the Institute of Radio 
Engineers, Cubberley Auditorium, Stan 
ford University, Stanford, Calif. 

May 10-14—16th Miami-Havana Air Cruise 
sponsored by the Florida Air Pilot’s Assn., 
Miami, Fla. 

May 12-14—National Conference on Aero- 
nautical Electronics, sponsored by Insti 
tute of Radio Engineers, Biltmore Hotel, 
Dayton, Ohio. 

May 14-16—Spring Meeting, Society for Ex 
perimental Stress Analysis, Hotel Manger, 
Cleveland, Ohio. 

May 19-22—17th Annual National Confer- 
ence, Society of Aeronautical Weight En- 
gineers, Inc., Belmont Plaza Hotel, New 
York, N. Y. 

June 2-4—National Telemetering Confer- 
ence, Lord Baltimore Hotel, Baltimore 
June 9-13—Fourth International Automation 
Exposition and Congress, Coliseum, 

oe o 

June 16-18—Second National Convention 
on Military Electronics, Sheraton Park 
Hotel, Washington, D. C 

June 24-26—3lst Meeting, 
tributors and Manufacturers Assn., 
Washington Hotel, Bretton 
N.H 

June 25-27—Air Transportation Conference, 
sponsored by American Institute of Elec 
trical Engineers, Hotel Statler, Buffalo, 
N. Y. For information: S. H. Hanville, 
Jack & Heintz, Cleveland 1, Ohio 

July 4-6—All-American Aviation Exposition, 
County Airport, Pittsburgh, Pa. For de 
tails write: All-American Aviation Exposi 
tion, Executive Headquarters, 210 Semple 
St., Pittsburgh 13, Pa 

July 4-8—12th Annual All-Woman Trans 
continental Air Race from San Diego, 
Calif., to Charleston, S. C. For informa 
tion write: All-Woman Transcontinental 
Air Race, Inc., 2611 East Spring St., 
Long Beach 6, Calif 

Aug. 19-22—Western Electronic Show & 
Convention, Institute of Radio Engineers, 
Ambassador Hotel, Los Angeles, Calif 

Sept. 1-7—1958 Farborough Flying Display 
and Exhibition, Society of British Air 
craft Constructors, Farnborough, England 

Sept. 6-14—International Aviation Show, 
Coliseum, New York, N. Y 

Sept. 8-13—First International Congress of 
the Aeronautical Sciences, Palace Hotel, 
Madrid, Spain 

Sept. 22-24-1958 Meeting, Professional 
Group on Telemetry and Remote Con 
trol, Americana Hotel, Bal Harbor, Miami 
Beach, Fla. 

Oct. 27—14th Annual General Meeting of 
the International Air Transport Assn., 


New Delhi, India 


Aviation Dis- 
Mount 
Woods, 
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We built a railroad into the sky 


Atop Hurricane Mesa, Utah, Coleman Engineering Company built 
and operates the Air Research and Development Command's Supersonic 
Military Air Research Track, called Project SMART. 

Track testing is a new and useful tool for evaluating — prior to 
flight—the reliability of the essential components that go into our missile 
and weapons systems. Today, at Project SMART, with rocket sled 
vehicles, the mission is to simulate the actual conditions of supersonic 
flight, and to study the effect of emergency bail-outs on 
both men and equipment. 

From the edge of the cliff— 1,500 feet above the valley floor—the 
track measures two and one-half miles. 

But it is bigger than that! 

This railroad reaches back to America’s recognition of the dignity 
and value of human life... and extends to the future 
perfection of safety in the air. 


( , Engineering Company, Inc. 


6040 West Jefferson Boulevard 
Los Angeles 16, California 
Washington, D.C.; Dayton, Ohio; 
Ft. Walton Beach, Florida 











One of the tremendous coolers (right) required 
in the Supersonic circuit—55’ in diameter. 


Transonic return duct No. 2 (below), with com- 
pressor and motor area under craneway in back- 
ground. 


* 


A MIGHTY INSTRUMENT OF DEFENSE 


The two largest wind tunnels of their speed in the country are shown built and 
under construction by PDM in the picture above. The Transonic Tunnel, now in 
operation, and the Mach 5 Supersonic Tunnel going up beside it each have 
interchangeable test sections 16’ x 16’ x 40’ long—a measure of the great 

size of this massive project. The size and complexity of the work are 

in turn a measure of Pittsburgh-Des Moines’ ability to meet dependably your 
most exacting platework requirements. Write us for engineering consultations 
and preliminary estimates on your forthcoming projects. 


Pittsburgh-Des Moines Steel Company 


Piants at PITTSBURGH, DES MOINES, SANTA CLARA, FRESNO, and CADIZ, SPAIN 
Sales Offices at: 
PITTSBURGH (25) 3474 Neville Isiand DES MOINES (8) 975 Tuttle Street 
NEWARK (2)........1753 Military Park Bidg. DALLAS (1)... 1279 Praetorian Bidg. 
CHICAGO (3). .678 First National Bank Bidg. SEATTLE (1).. ... Suite 382, 500 Wail St. 
Mics cc cesdcesess P. O. Box 2012 SANTA CLARA, L 681 Alviso Road 
ATLANTA (5)...361 E. Paces Ferry Rd., N.E. DENVER (2) 323 Railway Exchange Bidg. 


STEEL PLATE woRK 











Harrison aircraft oil coolers— 
another quality product of 
General Motors research in 
the field of thermodynamics. 


? 
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Quality qualifies Harrison 
for the rugged job of cooling 
Northrop guided missile! 


The Snark blasts off in an inferno of heat—but Harrison keeps 
temperatures down to earth. With a trans-oceanic range, effective 
heat control over the engine oil is a must for this spectacular pilotless 
bomber. And Harrison heat exchangers were selected to do the job. 
Harrison’s 47 years’ experience in the heat transfer field delivers a top- 
quality product that’s rugged and reliable—designed by General Motors 
engineers to assure dependable performance under the most severe operating 
conditions. That’s why you'll find Harrison heat exchangers on so many 
of America’s first-line weapons of defense—on land, at sea, and in the 
air. If you have a cooling problem, look to Harrison for the answer. 


Foo 777-7 
on 4 ~Lps “ al 
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HARRISON RADIATOR DIVISION «© GENERAL MOTORS CORPORATION « LOCKPORT. NEW YORK 





Lightweight . . . only 8.5 oz. 


Superior Linearity and Hysteresis 
Characteristics 


Two Stage... First Stage Separable 
Assembly 





Dry Coils 
Adjustable Nozzles 
3.5 or 5 gpm Models at 3000 psi 


8 ma Differential Current for Rated 
Flow 
Self-Cleaning Air Gaps 
Maximum Reliability 
We oy GRRL 4 - 


Porous Metal and Magnetic Filters 


Easier Field Servicing 


NeW Vickers. SERVO VALV 


Designed primarily for aircraft and 


missile applications, the new Vickers 





Electro-Hydraulic Servo Valve has 
numerous features (see above) 
that assure optimum performance 
and dependability. 

Porting modulated flow to linear 
or rotary actuators with respect 
to minute input current has been 
optimized within a small envelope 


and at a weight that is approxi- 





mately 30% less than other valves 


of similar capacity. Design also 
provides for interchangeability with 


many existing servo valves now Packaged with Vickers stondord (left) or miniaturized (right) piston 








used in airborne applications. For type hydraulic motors, the assembly provides excellent perform 
en ALAM itl me elelel-te Melon delaliele| -MEehM—E tale) | ra leltleg Mma 1) elelaliiel lila. 


further information, ask for techni- 


cal bulletin number SE-98. 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
Aero Hydraulics Division ¢ Engineering, Sales and Service Offices: 
ADMINISTRATIVE and ENGINEERING CENTER TORRANCE, CALIFORNIA «+ 3201 Lomita Boulevard 
Department 1462 + Detroit 32, Michigan P.O. Box 2003 « Torrance, California 
Aero Hydraulics Division District Sales and Service Offices « Albertson, Long Island, N.Y., 882 Willis Ave. 
Arlington, Texas, P.O. Box 213 + Seattle 4, Washington, 623 8th Ave. South + Washington 5, D.C., 624-7 Wyatt Bidg. 

Additional Service Facilities at: Miami Springs, Fla., 641 De Soto Drive 


TELEGRAMS: Vickers WUX Detroit, TELETYPE: "ROY" 1149 « CABLE Videt 
OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., ltd.—Great West Road, Brentford, Middx., England 


Engineers and Builders of Oil Hydraulic Equipment Since 1921 
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Engineer Recruiting Drive Gains Steam 


> Top-level, experienced technicians offered posts, but demand is 
off for graduates, junior engineers. 


Soviet Stand May Block Aeroflot Growth 


P Russia’s refusal to reciprocal exchanges could bar New York 
route, threatens British bilateral pact. 


All-Swedish Fighter Aims at Mach 2Speeds........ 48 


P Prototypes powered by Swedish-built Rolls-Royce Avon 200 turbo- 
jets with Rolls-Royce afterburners attain Mach 1.4. 


SPACE TECHNOLOGY AIR TRANSPORT 


Navy Details Needs for Space Soviet Stand May Block Growth..... 
Explorer Orbital Temperatures CAA Asks Jet Airport Dota...... 
New Ramjet Florida Traffic Recovering. 

High Temperature Plastic Communication Plans Requested 
Vanguard's Success Refutes Critics. . Airline Observer 

Space Technology Financing Shortlines .... 


MISSILE ENGINEERING BUSINESS FLYING 
Cross Section Threat to Detection... Gearing Sparks Cessna 175. 
Navaho Firing, Separation Sequence. . Narco Improves Warranty 
Liquid Oxygen Tank for Thor 
MANAGEMENT 


AERONAUTICAL ENGINEERING Engineers Recruiting Drive Gains 


edish i industry Optimistic on Financing... . 
sac day ng oes Chance Vought, UAW Sign 


East German BB-152 Details _ . Maj. Simons to Receive Awards 
Swiss for P.16 as 2nd Stage Fighter. . Who's Where 


i Industry Observer .. . 
French Continue Cuts ubisieen Gente 


News Digest . 
AVIONICS 


Weapon Environment Data Sought... Calendar 
WV-2E Carries 9-Ton Rotodome Letters 


EDITORIAL 
Cape Canaveral Revisited 


COVER: North American XSM-64 Navaho supersonic intercontinental guided 
missile is photographed on launch pad at Cape Canaveral, Fla. Navaho is 
powered by two Wright RJ47 ramijets. Jettisonable booster separates at pre- 
determined altitude and speed. Missile has inertial guidance, infrared homing. 
Navaho project was canceled in July. Tips of delta wings are equipped with 
aerodynamically balanced control surfaces. 


PICTURE CREDITS 
24—Sovfoto; 21, 22, 23, 27, 37, 38—WU. S$. Navy; 32—David Scott; 34—de Havilland; 43— 
Gilmore; 43, 44, 45—North American; 45—WUnited Press; 46, 47, 51, 53, 54——-SAAB; 63—Cam 
bridge Corp.; 73—NACA; 79, 83—Cessna 
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New B.F. Goodrich Cladheat gives BEGoodrich 
Convair 880 ‘hail-safe’ de-icing protection 


Battered in lab tests again and again... 


section of new B.F.Goodrich De-Icer continues to perform satisfactorily. 


One of many safety features of the new Convair 880 commercial jet 
airliner is the B. F.Goodrich Cladheat De-Icer system on the empennage. 
Because the 880 will maintain unusually high cruising speeds in all 
kinds of weather, a de-icer was needed that could withstand abrasion 
from rain, dust—even hail—and still keep functioning dependably in 
spite of external damage. 

The new B.F.Goodrich Cladheat De-Icer was selected because it 
meets this requirement, and also because it forms a smooth airfoil 
section and has low weight. Consisting of ribbon-type electrical heat- 
ing elements sandwiched between layers of resin-impregnated glass 
fabric, the B.F.Goodrich De-Icer is molded into a single unit with 
a skin of stainless steel only .005 inches thick. This unit forms an 
integral part of the 880 empennage to give the de-icing system 
“hail-safe” protection. 

Every plane has its own special de-icing problem. And B.F.Goodrich 
has been solving these problems longer than any other company. 
For more information on Cladheat de-icing, send for the free booklet, 
“Electrothermal Products”. Write B.F.Goodrich Aviation Products, a 
division of The B.F.Goodrich Company, Akron, Ohio. 


B.EGoodrich aviation products 

















EDITORIAL 








Last week we spent a gray, rainy day trudging around 
the launching pads and blockhouses of Florida’s Cape 
Canaveral known as “range station No. 1” to the 14,000 
people who now man the Air Force Missile ‘Test Center. 
This was our third inspection of the Cape and, except 
for the palmetto scrub and the lighthouse, it would be 
hard to recognize it as the place we first saw early in 
1953 when Redstone and Matador missiles dominated 
the test program and the Air Force’s first missile training 
group was firing Fairchild Larks for practice. 

Now the Cape is dominated by the six giant twelve- 
story steel servicing gantrys for the Convair Atlas and 
the Douglas Thor with construction work well along on 
four test launching complexes for the Martin ‘Titan. 
We saw Atlas No. 8 on the pad going through pre 
liminary checks for the most sophisticated test shot yet 
attempted with this intercontinental ballistic missile 
On another pad, the Redstone short range ballistic mis 
sile of 1953 had become the first stage of Jupiter C 
scheduled to launch the third Explorer satellite later 
this week. 


Divine Guidance 


Near the tip of the Cape, the Northrop Snarks are 
still being fired. In 1953, their early development prob- 
lems stimulated snickers from commercial rivals about 
the “Snark infested waters off Cape Canaveral.” Now 
the Snarks are flying 5,000 mi. downrange at high sub- 
sonic speeds with simulated megation warheads and 
impacting near Ascension Island with guidance accuracy 
that top USAF development men say will not be 
achieved by any other missiles for a long time. 

At the now empty Vanguard pad there was an air of 
happy relaxation and a feeling that the successful satel- 
lite shot on St. Patrick’s day with a St. Christopher's 
medal added to the contractor's equipment proved that 
Divine Guidance is still a system requirement no matter 
what technical sophistication a fertile human brain can 
contrive. 

Perhaps the key point in attempting to evaluate the 
significance of what has transpired at the Cape during 
the past three critical years of its growth is the fact that 
it has successfully kept abreast of the missile state of 
the art so that when new types of missiles reached the 
development test stage the range facilities existed to 
handle them adequately. ‘This is a tribute to Air Force 
research and development planners of a decade ago, 
who foresaw the need for this type of facility, as well as 
to the current operators of the range and test center 
Air Research and Development Command with its 
civilian contractors’ Radio Corp. of America for range 
instrumentation and Pan American World Airways fot 
range operation. 

In a business where technical progress gallops at a rate 
that usually makes most test facilities obsolete before 
their concrete dries, this is a most unusual situation. 
When the Snark was ready to make its 5,000-mi. runs 
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for accuracy, the range was sufficiently instrumented to 
handle it all the way to the Ascension impact area. Now 
that the Atlas and Thor are ready to make extreme alti 
tude tests the Mark I Azusa tracking system is opera 
tional and capable of supplying pretty precise data on 
the missiles’ position and flight path. The Azusa system 
is another technical windfall resulting from the old 
MX774 project at Convair in the mid-forties that also 
produced the gimballing rocket for control, integral 
fuel tankage and lightweight missile shell construction 
The Azusa Mark I now operating at the Cape has also 
been combined with an IBM 704 computer to produce 
an impact predictor system that adds immeasurably to 
range safety by giving a running fix on where a missile 
will impact if it is destroyed at any time during its test 
flight. 

When Atlas and Titan are ready to be tested for ac 
curacy over their full 5,500 nautical mi. stretch, the 
range will be capable of handling them with a chain of 
1] telemetering and radar tracker ships extending even 
beyond Ascension, an improved Mark II Azusa system 
installed at Eleuthera and an extremely long range radar 
at ‘Trinidad. 

This hard drive for effective range instrumentation 
has pushed the state of the art development hard in 
both electronics and optics. 

When the U.S. space program was finally formulated 
in 1955, the Cape was able to provide the place for it 
literally to get off the ground and, even more important, 
the means to detect and progress from the inevitable 
early-stage failures. 

Even the natives of the sand spit between the Cape 
and Patrick AFB have caught some of the significance of 
this facility phasing. The construction of the new com 
mercial Polaris motel is just a shade behind the building 
program for the Navy's Polaris missile test complex 


Problem vs. Performance 


The Missile Test Center and range now have assets 
totaling about 400 million taxpayers’ dollars. Nearly 
half of this sum has been poured into construction, range 
extension, instrumentation and new technical laboratory 
facilities since we last visited the Cape less than two 
years ago. Obviously a program of this size and complex 
ity compressed into such a tight time schedule is bound 
to generate a host of vexing problems. It doesn’t take 
an agile reporter in the area long to amass a long list of 
gripes both real and imagined from disgruntled civilian 
and military personnel. 

But based on years of watching the Cape grow from 
little more than a rattlesnake haven and scrub palmetto 
into an extremely serviceable development tool solidly 
supporting the missile development programs of Air 
Force, Army and Navy, we believe kudos are in order 
for the men of ARDC, Pan American and RCA who 
have planned, organized and executed this job 

—Robert Hotz 
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LMEE arms the Lockheed F-104-Starfighter 





LMEE fire control systems put lethal talons in the F-104’s — ain, on =e b 
offensive power can assist the pilot of such supersonic * — 
aircraft to detect, pinpoint, track and destroy an attacking 


aircraft. LMEE fire control systems can be integrated wit! 
navigation and flight control systems, electronic 7 Progress /s Our Most Important. Product 


measures and pilot displays. > » Fire control syst are 

only one of many LMEE airborne systems which help to power G i R E q A L rb L 7 C T i i C 
the peace. >» »> For brochure...“Meeting the Challenge 
of Jet Age Defense”... Write Dept. 1A. 


write 
eT) 


LIGHT MILITARY ELECTRONIC EQUIPMENT DEPARTMENT 
FRENCH ROAD, UTICA, NEW YORK 


A DEPARTMENT IN THE DEFENSE ELECTRONICS DIVISION 





WHO'S WHERE 





In the Front Office 
Maj. Gen. Kenneth P. Bergquist, Air 


Research and Development Command's 
Deputy Commander for Air Defense Sys 
tems Integration and also head of the newly 
named Air Defense Systems Integration 
Division, USAF, Hanscom Field, Bedford, 
Mass 

Dr. D. W. Elam, a vice president, Hiller 
Helicopters, Palo Alto, Calif Dr. Elam 
will continue to head Adhesive Engineering 
Co. which is now a division of Hiller 

Carl L. Sadler and Richard H. Olson, vic« 
presidents, Sundstrand Machine Tool Co., 
Rockford, [ll]. Mr. Sadler will continue as 
general manager of Sundstrand Aviation 
Division; Mr. Olson will be in charge of 
the new Sundstrand-Turbo Division 

Pat Cicala, a vice president, Waltham 
Precision Instrument Co., ‘Waltham, Mass 

Abraham I. Dranetz, a vice president, 
Gulton Industries, Inc., Metuchen, N. J., 
and general manager of the newly created 
Glennite Instrumentation Division 

George M. Ballee, vice president and di 
rector of sales, Electro-Snap Switch & Mfg 
Co., Chicago, Il 

Lt. Col. William J. Seevers (USAF, ret 
assistant to the general manager, Niagara 
Frontier Division, Bell Aircraft Corp., Buf 
falo, N. Y 

Rear Adm. Frederic $. Withington, from 
Chief of the Bureau of Ordnance, to Com- 
mander, Naval Forces, Japan; Rear Adm. 
Paul P. Blackburn, from Chief of Staff and 
Aide, Commander, Naval Air Force, Atlan 
tic Fleet, to Commander, U. S. Taiwan 
Patrol Force 


Honors and Elections 


Don L. Walter, vice president-engineer 
ing and Van Nuys operations for Marquardt 
Aircraft Co., has been named Chairman of 
the National Advisory Committee for Aero 
nautics’ subcommittee on engine perform 
ance and operation, and a member of the 
committee on powerplants for aircraft. Other 
NACA appointments include: Chandler C. 
Ross, vice president-engineering for Aerojet 
General Corp., named chairman of the 
subcommittee on rocket engines, and a 
member of the committee on powerplants 
for aircraft; Dr. William J. O'Donnel, chicf 
engineer for aircraft and missiles develop 
ment for Republic Aviation Corp., named 
chairman of the subcommittee on internal 
flow 


Changes 


W. F. Miller, manager of Convair oper 
ations-Camp Cooke Air Force Base, Con 
iir-Astronautics, division of General Dy 
namics Corp., San Diego, Calif. K. W. 
Jeremiah succeeds Mr. Miller as manager 
of Convair operations-Edwards Rocket 
Base 

M. Carl Haddon, director of marketing 
California Division, Lockheed Aircraft 
Corp., Burbank, Calif. Robert A. Bailey 
succeeds Mr. Haddon as chief engineer, 
and Arthur E. Flock succeeds Mr. Bailey 


as chief advanced systems research engineer 
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INDUSTRY OBSERVER 


P Series of staged missiles for hypersonic or high altitude tests is being 
built for potential industry users by Aerolab Development Corp., Pasadena 
Calif. Off-the-shelf rocket stages are varied to meet test requirements 


> Pratt & Whitney J58 turbojet being developed at the company’s West 
Palm Beach facility is rated at about 30,000 Ib. thrust and probably will 
be used in any Navy project utilizing nuclear power for aircraft propulsion. 


> Uneven heating and local hot spots on the rear fuselage of some hypersonic 
vehicles may prove as difficult to cool efficiently as the predictable maximum 
temperature areas on the leading edges. Hot spots would be caused by 
vortices which curl back over the fuselage as it develops lift. Location of 
the hot spots would keep changing with angle of attack and speed 


> Air Force has vetoed a proposal to equip the Lockheed F-104 with experi- 
mental rocket controls similar to those being developed for the North 
American X-15 and other aircraft that attain altitudes where the atmosphere 
is not sufficiently dense for normal aerodynamic controls to function well. 


> USAF’s Rome Air Development Center has requested bids for installation 
in the Caribbean of prototype ORDIR (omnirange digital radar) long-range 
radar system developed by Columbia University. Because the system deter 
mines azimuth by trilateration, one transmitting and several receiving sta 
tions located several hundred miles apart will be required. System will track 
missiles fired from Cape Canaveral for evaluation as possible eventual 
replacement for radars along the ballistic missile early warning line 


> Each of three planned ballistic missile early warning sites to be installed 
for USAF by Radio Corp. of America will be operated by approximately 
1,000 tech reps to be supplied by RCA Service Co. under a contract which 
will run for two vears after the sites become operational. In addition to 
Millstone Hill type tracking radar, each site will include two split beam 
surveillance radars sweeping assigned horizontal angles to provide full cover- 
age of Russia from the three sites (AW Feb. 24, p. 66). 


> Manned ballistic rocket research system study is being participated in br 
McDonnell Aircraft, North American Aviation, Convair and Avco. Work 
mav make use of Ferri drag ring studies 

P Air Force has changed its operational requirements for Convair’s B-58 
supersonic bomber, eliminating the photo-reconnaissance capability. As a 
result, Fairchild Camera has lost its contract for manufacture of the planned 
camera and associated equipment for this application. Cost of reconnais- 
sance pod program, including delivery of two prototypes, is $18 million. 


P Rolis-Rovce attempted to sell Chance Vought its Conway bypass engine 
for the FSU-3 all-weather fighter, but Chance Vought is sticking with th 
Pratt & Whitnev J75. Rocket motor in the dual powerplant Chance Vought 
F8U-3 will be supplied by Rocketdyne Division of North American Aviation 
Kev factor in the choice of the Rocketdyne motor vw ibility to deliver : 
unit earlier than Reaction Motors (AW irch 10, p. 21 


> Nord 5103 missiles are to be installed on the Fiat G. 91 for tactical trials 
to meet a SHAPE requirement for ground attack. Single missile will be 
carried under each wing. Nord 5103 was developed as an air-to-air unit, 
weighs about 297 Ib., is approximately 84 ft. long (AW June 17, p. 56). 


> Russia’s Mi-6 twin-turbine helicopter will carry a five-man crew—two pilot 
an engineer, radio operator and navigator. Latter two crewmen are often 
omitted on short test hops. Chief designer M. I. Mil’s top assistants in 
building the helicopter were leading engineer D. ‘T. Matsitskii and leading 
designer V. S. Otdelentsev 


> Marquardt ramjet has been ground tested at 100,000 ft. and at a speed of 
more than Mach 2.5 in the Engine Test Facility at USAF’s Arnold 
Engineering Development Center. Altitude is 30,000 ft. higher than that 
previously announced for air-breathing engines. 











A project of Colonel Edward A. Allen (USA Ret.) 
Senior Staff Engineer, Stavid Engineering, Inc. 


In 37 years of military service, Colonel Allen has contributed greatly to the evalua- 
tion and development of all types of communications equipment for the Army 
Signal Corps. Currently assigned to Project Monmouth III, Colonel Allen serves 
on a board to resolve communications and spectrum interference problems asso- 
ciated with the modern dispersed field army. Like other outstanding scientists 
and engineers at Stavid, Colonel Allen is working on advanced concepts... years 
ahead of actual systems development. 


In Stavid’s objective engineering atmosphere, scientific, development and 
manufacturing teams are producing a wide range of electronic systems for the 
Services. A current project, for example, calls for the development and manuv- 
facture of the Mark 70 Gun Fire Control System. 


OTHER STAVID 
PROJECTS INCLUDE: 


* LANCE Weapon System 


Infrared Search and Track 
Equipment 


Search and Fire Control 
Radar Systems 


Missile Guidance Systems 
Automatic Assembly of 
Electronic Equipment 
Airborne Search, Bombing and 
Terrain Clearance Radar 


STA VID Engineering, Inc. Plainfield, New Jersey 


Ymaginalve Elationics . ee 





Engineers and Scientists: Join Stavid’s Advanced Systems Engineering Team. 
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Killian Secrecy 


House Government Information Subcommittec 
headed by Rep. John Moss (D.-Calif.) is looking into the 
secrecy surrounding the rapidly expanding office undet 
Dr. James Killian, the President's scientific adviscr 

Approximately 20 advisory panels reportedly have been 
named to pass on key defense and technical programs 
such as the nuclear aircraft program, the anti-missil< 
missile program, ctc. Not only is the membership of 
these panels placed in the “top secret” category but the 
designations of the panels also are classified “top secret.” 
Moss last week directed a letter to Killian: “The House 
Government Information Subcommittee has been in 
formed that information about the composition of the 
various advisory panels to vour office is not made public 
Would vou please advise me of the authority for with 
holding this information? I would also appreciate any 
other comments vou have on why this information is 
withheld.” 


ARPA Chief Scientist 


Advanced Research Projects 
chief scientist, who also will head a new techni 
group established to support ARPA in its 
“appraising and developing specified areas of 


Agency has acquired a 
il studies 
mission of 
TX scarch 
in advanced space science and technology, 

He is Dr. Herbert F’. York, 36-vear-old physicist who 
now directs Atomic E-nerg\ Commission's Livermore 
Calif., laboratory. Dr. York will take 
This is the fifth appointment to ARPA and the second 
from the atomic energy field (AW Mar. 10, p. 17 

Study group will be a new Advanced Research Projects 
Division of the Institute for Defense Analvsis. In his 
capacity as head of the division, York will be ARPA’s 
chief scientist. IDA is a non-profit corporation organ 
ized in 1956 under an universities, It 
works through Defense Department's Weapon System 
Evaluation Group and makes analyses, evaluations and 
reports on present and proposed weapon systems and 
other defense problems 


1 leave of absenc« 


issociation of 


Defense Financing 


he outlook now is that 
e Defense Department will have to operate under a 
iegally-established ceiling on expenditures This will 
channel down to defense contractors. Thev will 
to be under a ceiling in order that the over-all defens¢ 
ceiling will not be exceeded 
e Long-range defense contracts will 
backed up by appropriations from Congress 

hese are provisions in legislation passed by the Hous« 
(AW Mar. 17, p. 27), and likely to be accepted by the 
Senate. The version of the legislation as passed by the 
Senate a vear ago would have directed—in addition to 
the ceiling on expenditures—that only “authorization” 
be given to Defense Department to contract for long 
items. 


have 


continue to be 


range 


Cost Accuracy 


General Accounting Office is pressuring Defensc 
Department to set definite costs promptly on non 
competitive bid contracts. In a letter to the Appropria 
tions, Armed Services and Government Operations com 


Washington Roundup 





mittees of the House and Senate, Comptroller General 
Joseph Campbell wrote 


“We 


prescribed contract clauses 


th it 


redctc! 


secretar' of Defens« 
which provide for 


recommend to the 
mination of prices during contract performance, includ 
pertaining to submission of the 
costs We 


already incorporated in the 


speciic requirements 
latest available 

that such provisions are 
redetermination clauses now being revised in draft form 
We are asking the Secretary of Defense that these pro 
visions be incorporated in the redet 
at the 
of contracting officials having current < lata in the 
idministration of contrac 


experience were informed 


' 
crmimation claus¢ 


, wal" 
earliest possible date because of the importanc 


negotiation and 


Johnson ‘Suggests’ 
Sen. Lyndon Johnson (D--Tex 


Senate Preparedness Subcommitte: 
fense Secretary Neil H. Meck lrov that he 
Defense Department reorg 
committee by April 
Johnson reminded NMellrov th 
committee on eb that he 


nization 


ready for Ci 
Johnso1 that tl 
there will be no propos 
Department structure 


mendations 
added 


. ' 
Ihe best ti 


respons 
iction,”” Johnson said 

ippear before the Subcommittes 
vou will put at rest the 


gendered throughout the 


ilwavs 


uncasines 
country by th 
ommend th 
steps that are necessar' Defense estab 

in the ind effec 
but without relinquishing civilian control 


vou will be in a position at that time te 
to reorganize the 


interests of greater ethcaenci 


lishment 
tiveness 


Head-On Attack 


Civil Acronautics Board’s chief information officer 
William Kloepfer, Jr., has made a blunt 
reports of the Board's 
strong] 


I precedent n the 


ittempt to end 
General Pa 
letter 


} } 
public rela 


unfavorable press 
senger Fare Investigation. In a 
that is not likely to set 
tions field, Kloepfer scolded “mor 
magazines and commentators for having 
of what the fare cas 


that 


worded 
than newspapel 
omplete Ms 
understanding ll about 
He told the 
from 
its bureaucratic feet 
country’s airlines is going to pot He 
that th« of the investigation te 
to develop fare standards admitting that th 
existence, had not vet eveloped th 
then revealed to the pre 
that a sound aun 
industt 


until now I have refrained 
comment’ on reports that the Board lragging 
while the structure of th 
then explained 
gather fact 
Board, in 


press 

, 
hnancial 
purposc 


its 20 vears of 
essential working tool He 
that the 
port 
to cope with rising costs and the acquisition « 
other 
grant 


~ 


Board is “well aware trans 


industry “must include the capability 

f jct equip 

ment, that the 

Board mother interim fare increase if 

necessary and then expressed his hope that the 

will have 1 fair whether th 
foot 


Board's 


imong things He suggested 
is ready to 
publi 


opportunity to judge 
decision against expediting the case is 
dragging” or evidence of a desire “to guarantee the pul 
lic and the industry the full of their rights . 


—Washington staff 


MCASUTC 
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Engineer Recruiting Drive Gains Steam 


Top-level, experienced technicians offered posts, 


but demand is off for graduates, junior engineers. 


\viation industry has sharply acceler 
ted recruiting for top-level experienced 
engineers and scientists during the past 
60 davs. But demand for June gradu 
tes is off considerably from last vear, 
ind run-of-the-mill engineers without 
pecialty or record of accomplishment 

being turned awav by many indus 
trv recruiters 

AVIATION 
raft, missile, 
shows that 


WEEK 
powerplant and avionics 
5 firms plan to 
cxpand the size of their enginecring 
staffs by than 10% in the 
ng vear, six seek smaller expansions, 

en plan no expansions at the mo 
ment 


New Outlook 


lirms sitting pat are 
ind jet cngine manutfacturcrs, 
ome in the missile, rocket engine and 
ionics ficld talk of engineering § stat 
as high as 40 Lock 
Division has 
thou 
during 


survey of 38 air 


~ 


companie s 


mo; com 


aircrait 
whil 


mostly 


cxpansions of 
heed’s Missile 

plans to hire over a 
and 
the coming vear and has opened a larg 
New York recruiting office. The expan 
ion stems largely from acceleration of 
lL.ockheed’s Polaris intermediate 
ballistic program. 

\t the moment there is a significant 
between the gl 
ucering recruiting picture and the onc 
Practically 
surveved emphasizes that it is 


Svstems 
nnounced 


sand = engincers scientists 


rang¢ 
missile 


ifference present cn 


tf a vear ago every com 


pan 
being far more selective today in its hir 
ing than a Representative 
omments include 
e Jet engine manufacturer: “Today, 
more than an 
neering degree to get an offer; he has 
to have a specialty we need.” 
e Avionics manufacturer: “Last vear at 
this time we were making offers to onc 
ut of three mtci 
icwed; today the ratio has dropped to 
ne out of eight.” 
e Aircraft and missile manufacturer: 
We're making offers only to outstand 


vCal 


eae) 
Age 


man has to have cng 


CVCT\ cngmecers We 


ng men, dropping our standards slightly 
to get clectronic engineers.” 

Ouestion is whether these standards 
vill begin to drop if the competition 
for experienced, top-level 
gets hotter. There are signs that re- 
cruiting gathering stcam 


engineers 


drives Tc 
lor instance 

e East Coast avionics manufacturer, 
which has done no field recruiting sincc 
last summer, will begin a major cam 
paign next month 
e Aircraft-missile 


manufacturer, which 


18 


has been without a recruiting shop at 
technical conventions for the last cight 
months, will resume its previous prac- 
tice at this week’s Institute of Radio 
I:ngineérs convention in New York 

e Aircraft-missile company, which tricd 
to place engineers with other com 
when contract cancellations 
forced layoffs last spring, is 
calls now from firms asking whether it 
has anv surplus engineers. It hasn't; it 
is now out recruiting on its own right 
e Aircraft-missile manufacturer, onl 
one ma eastern city, re 
that 


panics 
receiving 


medium-size 
nearly a 
have run enginecrs-wanted 
ments in the local 
past several weeks 
Not all companies report a sharp ac 
celeration in competitive recruiting m 
their areas. Only a couple of companies 
idmit any ised attrition 
of thei result of 
recruiting recent months. 
Most report that engineering turnovei 
is extremely low. ‘This is attributed to 
the sobering effect of engineering lay 
offs in defensc summer 
ind fall—the first in a decade—coupled 
with uncertainties in the national busi 


ports dozen companies 
advertise 


paper during the 


surveved incr 


Chgimecrs as a such 


pressures In 


industries last 


ness pit tures 


Anticipatory Hiring? 


Sclective recruiting of the moment 
ippears to confirm company statements 
that the 
ind not stockpiling engineers in antici 
pation of future 
recruiter for one ject 
turer conceded that his company is try 


ing to meet its estimated vear-end needs 


irc hiring to meet firm needs 
business. However, a 


engine manufac 


by mid-vear because it expects the mar 
ket for engineers to 
tighter by July | 
Recruiter for a IVIONICS 
pany savs he believes the next 
will tell whether the 
will turn 
cruiter 


become much 
com 
thre« 
present 


major 


months 
situation into panic-hiring 
\nother r« Institute of 
Radio Engineers convention recruiting 
activity will provide a tip-off as to how 


savs the 


frantic the situation is likely to become. 
making their 
gular pilgrimages to the nation’s en 


Companies currently 





Report beginning on this page on re- 
sults of survey which reveal partial re- 
engineering shortage was 
written by Avionics Editor Philip J. 
Klass, material gathered and 
compiled by editors in Aviation Week’s 
Dallas, Los New York 
Washington bureaus. 


turn of the 
based on 


Angeles, and 











gineering college campuses report a 
sharp change from recent years. Com 
petition still is keen for the top 10-15 

of the class, but many of these plan to 
stay on for advanced degrees becaus¢ 
of premium on masters and doctors d¢ 
At the other end of the scholas 
tic spectrum, recruiters predict 
that men in the bottom third of then 
class may have trouble finding jobs be 


grees 


some 


fore graduation. 

Fewer companies are making the 
campus circuit this year, and they arc 
making fewer concrete offers than last 
vear. Some 
ng no commitments for the moment 
e East Coast aircraft-missile firm | 
visiting only one-quarter as many col 
this vear as last, interviewing 
three times as many seniors, making 
only one fourth as many offers. Thes« 
ire going only to the top 10% of th 


are merely shopping, mak 


leges 


class 
e East Coast avionics company hopes 
to hire 40 June graduates this vea 
compared to 120 hired last vear 
e Jet engine manufacturer 
secking June graduates with 
military or industry 
line 
College 
is “polite, a 


Savs it 1 
prey IOUS 
experience in its 


SCTIIOTS 
little 
SCTHIIOTS 


today are reported 
worried.” In previ 
ous vears, the sat back and ex 
pected the recruiter to sell his 
loday, the seniors are attempt 
ing to sell themselves to get a job 
Some June 
over job security, express reservation 
bout iccepting a job with aircraft 
missile manufacturers in view of last 
summer's sharp defense cutbacks, ac 


com 


pany. 
i 


graduates are concerned 


cording to one recruiter 


Those in Demand 


Strong demand for high-level, experi 
appears to from 
urrent military emphasis on space tech 
nology with its requirement for major 


cneed enginecrs stem 


Long- 
range dreamer tvpe of scientist, once 
considered a luxury that few companies 
could afford, is into his 
own 

Electronic very much 
in demand, not only by avionics compa 
nies but by many of the aircraft-missile 
manufacturers. 
cngineers by avionic companies is pick- 
ing up as a result of the need to design 
ivionic equipment for greater rugged- 
ness and problems of thermal design 
associated with cooling at high ambient 
temperatures 

Demand also is high for engineers 
and scientists whose aptitudes and ex 
perience qualify them for systems en 
gineering and management 

AVIATION WEEK'S 


extensions of prescnt knowledge. 


now coming 


engineers are 


Demand for mechanical 


survev indicates 
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that junior engineers, with less than 
three to five years experience, will not 
find many job offers in the present mar- 
ket unless they can point to top scholas- 
tic records and/or evidence of signifi 
cant accomplishment on previous jobs. 

Most companies are taking a “show 
attitude toward engineers who 
knock on their doors looking for em- 
ployment, suspecting that these are the 
culls” dropped by previous employers 

Many recruiters report that engineers 
seeking positions are making far greater 
use of employment agencies, less use 
of direct individual-to-company con 
tact in their search for positions. 

Ihe present shortage-in-the-midst-of- 
surplus situation is reflected in the engi- 
neering salary structure. Starting rate 
for June graduates is about the same as 
last vear, ranging between $450 and 
$550 per month, depending upon the 
man and his experience. Starting sala 
ries for engineers with three to five 
vears’ experience also are holding rela 
tively firm, perhaps dropping slightly. 

Salaries being offered to high-grade 
engineers and scientists with 10 years or 
more experience are moving up as com- 
panies bid for-their-serviees. ‘Several re- 
cruiters say they expect this trend will 
continue as competition increases. One 
even predicts a rise of as much as 40% 
during the coming year. 

Company recruiters are anxiously 
watching all the barometers, enginecr- 
wanted advertisements, technical con 
vention recruiting efforts and the re- 
sponses to their own advertisements as 
they seek to gage whether the frantic 
recruiting of the past is returning. 


Ti : 


Von Braun Warns 


Of Scientist Need 


Washington—U.S. must not only 
produce more scientists and engineers 
but make better use of the talent al 
ready on hand, Dr. Wernher von Braun, 
chief of the Army ballistic missile devel- 
opment program, warned a_ special 
House Subcommittee on Education and 
Labor. 

Von Braun said that between 30% 
and 40% of available scientists and en- 
gineers are idle because of cancellation 
of guided missile contracts. In addi- 
tion, he added, there is great danger of 
valuable teams falling apart because of 
competitive bidding on contracts. 

Von Braun explained that several 
contractors usually bid for a certain 
project and that unless the companies 
that fail to get the contract have other 
projects to work on immediately the sci- 
entific and engineering talent 1s wasted 
and valuable teams lost. 

rhe Army scientist suggested that a 
placement program be worked out so 
that idle scientists or engineers be as- 
signed to another project. 
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Explorer Nose Cone Temperatures 
Fall Into Normal Earth Ranges 


Dallas—New details on Explorer. | 
launching indicate the satellite is en 
countering temperatures in its orbit 
which are within the range considered 
normal on earth. 

I'hese and other details on the Army’s 
first satellite were revealed by Wernher 
von Braun of Army Ballistic Missile 
Agency at the Joint Aviation Confer 
ence of American Rocket Society and 
American Society of Mechanical Engi 
neers. 

Explorer I report highlighted three 
days of crowded which in- 
cluded discussion of new high energy 
fuel uses, dual-thrust solid rocket ap 
plication, and other subjects generally 
oriented toward advanced propulsion 
systems and space flight. 

Space aspects of the conference wer« 
underscored by successful launching of 
the Navy Vanguard satellite last Mon- 
day. Commenting on the relatively 
wide orbit of Vanguard I, Rear Adm 
Rawson Bennett, chief of naval re- 
search, said it was the result of excess 
velocity and not of any errors in guid 
ance or control. To give itself a 
safety margin, satellite team padded the 
performance of the carrier beyond the 
theoretically required capability, he 
said, adding “the Russians did it, the 
Army did it, and we did it.” 

Adm. Bennett told the conference 
that care must be taken to avoid over- 
designing missile systems. Their main 
function is to do their assigned job, he 
said, and they shouldn’t be any more 
sophisticated than necessary 

Gen. Thomas D. White, USAI 
chief of staff, said a key factor in space 
operations will be efficient direction of 
effort and centralized control. He said 
overall civilian control will rightfully be 
exercised, but due consideration must 
be given to military aspects of space re- 
search and operations. 

Richard E. Horner, USAF assistant 
secretary, Research and Development, 
urged ARS and ASME members to help 
cultivate a sympathetic public under 
standing of research problems in order 
to assure a stable, consistent program 

Lt. Gen. Samuel E. Anderson, com- 
mander, Air Research and Develop- 
ment Command, observed that there 
has been much discussion of the need 
for research in solving the problem of 
getting man into space. He said that 
while research is important, the big 
job lies in development engineering 
applying the available. 

In discussing Explorer, von Braun, 
reported that the temperatures recorded 


sessions 


on the nose of the satellite ran from 
70 to 340K, while internal tempera 
tures taken near the low power trans 
mitter (AW Feb. 10, p. 29 
from 100 to 120] 

An interesting result noted by von 
Braun was the fact that the jet control 
exhaust stream of 


varied 


vanes located in the 
the Redstone first 
less by the extended 
higher exhaust velocity of the new In 


stage were croded 


exposure to the 
dvne fuel than thev were by the lowe: 
performance alcohol normally used in 
the Redstone ABMA expected just 
the opposite and is still at a loss for 
in explanation 

The hvdvne fuel, which 
oped by Redstone engine-maker Rocket 
dvne, is a 60-40 mixture of unsvmmetri 
cal dimethvl hvdrazine and dicthvlen 
triamine. It is intended specifically a 
a replacement for alcohol. It can be 
used as a rocket fuel in existing svstem 
designed for alcohol with onh 
modifications in valving and the lik« 
and offers a 10-15 gain in perform 
ance. Hvdvne has little or no 
tage over hvdrocarbon fuels as ]P-4 

Translated terms 
this gain in performance means higher 
thrust or the same thrust over a longer 
firing time. As used in the first stag 
of the Explorer I carrier 
means both: thrust was increased from 
75.000 Ib. to 83,000 Ib. and burning 
time, from 117 sec. to 150 sec. Part 
of this increased burning time, however 
was due to the larger propellant tanks 
which ABMA able to 
use since the weight of the last thre« 
stages less than that of the Red 
stone warhead which thev replaced 

Ihis increase in burning time, meant 
that propellant had to be pumped over 
a longer time. In turn, this meant that 
more hydrogen peroxide had to be de 
composed into steam to drive the turbo 


ABMA engineers 


was devel 


MINOT 


idvan 


into operational 


vehicle, it 


Chnginmecrs Were 


Was 


pump. Consequently 


added another hydrogen peroxide tank 


Pre-launch procedure for the Explorer 
is much like the standard operation for 





Pyrophoric Ramjet 

Curtiss Wright has designed a ramjet 
engine for use in high altitude target 
drones or It will burn 
phoric fuel, a liquid which ignites spon 
taneously in air, and produce speeds to 
Mach 1.5. 
diameter and weighs 18 Ib. The fuel, by 
its nature, eliminates the need for flame- 
holders, ignition system and large fuel 
tanks. 


missiles. pvro- 


It is 24 in. long, 74 in. in 

















High Temperature Plastic 

New 
molded parts to withstand high tempera- 
been de- 


plastic process which enables 


tures and friction heat has 
veloped by Hughes Aircraft Co. Hughes 
material will stand temperatures up to 
6.000F and 5.000 
fps. Company expects it to be used in 
rocket rocket blast 
jet vanes, radomes and re-entry 
tor intercontinental ballistic 

New 


system 


exhaust velocity of 


deflectors, 
shields 


nozzles, 


missiles. 
plastic is an organic polymer 
with random oriented reinforce- 
Material has 


ture under high temperature blasts. A 


ment. a self-cooling fea- 
large portion of thermal energy is dissi- 
pated through insulation coating of de- 
gradation products on the plastic. Self- 
cooling occurs when decomposition and 
much 
rocket 


sublimation draw so 
shield forms between 


the molded material. 


energy a 
blast and 











il] liquid propellant vehicles with some 
interesting and important differences. 
\t ‘T-13 minutes, the top cluster of 
solid propellant rockets and satellite are 
set spinning at +50 rpm. A governor 
lets the spinning increase slowly until 
before cut-off of the first 
stage when rotation reaches its 
maximum 760 rpm. 

Purpose of the governor is to keep 
spinning 
from reaching a where it 
resonate with the frequency of the first 
stage. The spinning, of course, 1s re 
quired to stabilize the final stages and to 
prevent thrust unbalance in event one 
of the solid rockets tails to fire. 

During countdown, a small package 
of dry ice is affixed to the vehicle near 
the top of the first stage to keep the 
instrument section of the carrier 
rocket cool. At T-5 seconds, the cooler, 
which is attached to long pole, is dis- 
connected along with the “umbilical 
cord” of servicing lines which had been 
feeding into the missile. 

\t ‘TI’ plus 140 sec., 
the first stage are alerted. When they 
drop in cither the 
thev cut off the 


about 20 sec 
motor 


stages 


the frequency of the 
would 


level 


two sensors 1n 


SCTISC ad pressure 
oxidizer or fuel line 
engine. 

(he vehicle coasts for four seconds 
after cut-off to make there is no 
residual thrust in the first stage which 
could cause it to collide with the sec 
ond stage after separation 

bolts holding the 
stage to the first detonated 
ind six springs gently push the second 
head at an incremental speed of 
one foot per second. At this point, the 
I:xplorer is at an altitude of about 50 
Wl 
Che vehicle 


ward At ‘| 


three 


sure 


.xplosive second 


stage arc 


Stage 


continues to 
plus 405 sec., the 
their 
compressed air jets 


coast up 
final 
reach Four 


stages apex 


gvro-controlled 


20 


ign the final stages horizontally. ‘Vhe 
ittitude control jets work in opposite 
directed units of two on a proportional 
basis. As one outlet nozzle is closed by 
a certain amount, the opposite one 1s 
opened by the amount. ‘lwo 
units control pitch, two lo get 
into orbit, Explorer I had to be within 
four degrees of horizontal; it was at .$1 


Sammc 
vaw 


deg 

More difficult than obtaining § hori 
zontal alignment was the problem of 
determining and catching the moment 
of apex. This is the critical moment 
it which the final stages must be fired 
to bring the satellite from a velocity of 
about 6,800 mph. to an orbital velocity 
of about 18,000 mph. 

l'o determine this moment, project 
scientists used three different methods 
to predict apex: onc based on data 
from a radar tracking; another, on tele 
metered data from an accelerometer 
within the vehicle; the third, on data 
from ground-based Doppler signals. A 
nomogram was employed to get an 
average apex prediction and this was 
fed into a timer on the ground which 
ignited the rockets by radio signal. 
Actually, the radio signal was sent to 
the vehicle shortly before it 
apex in order to allow for burning time 
of the rockets. 

l'otal burning time of the Explorer's 
15 solid rockets was 18 sec. and this 
time had to be taken into account in 
catching the moment of apex 

Data is still being received from the 
satellite's low power transmitter with 
out any trouble or letup in signal 
Signals from the high power transmitter 
ceased after 13 days but unexplainedl 
returned twice after that. This mystery 
has now been After 13 davs, 
the power level in the transmitter bat 
terics apparently fell below a certain 
threshold required for signal generation; 
then, somewhat like a “dead” car bat 
terv given a few moments respite from 

starter button, they recharged them 
selves, twice reaching a level above the 
critical threshold. 


reached 


solved 


Dual-Thrust Motors 


Dual-thrust solid propellant rocket 
motors are emerging as a practical alter 
native to the usual combinations of 
separate booster and motors, 
and the dual-thrust approach has been 
successfully applied to at least one 
drone 

Dual-thrust with a duration 
of over eight minutes has been success- 
fully tested in the Temco XKDT-1 tar 
and the dual-thrust tech 
evaluated for use in 


sustainer 


motor 


get drone, 
nique is being 
missile systems. 

Comparison of this new approach 
with the separate booster and sustainer 


Miles 


successor to 


technique was made by George | 
of Astrodvne, Inc the 
Phillips Petroleum Rocket Fuels Divi 


sion which developed the XKDT-1 
motor. 

Miles pointed out that integrating 
the booster and sustainer phases in a 
dual-thrust motor eliminates the prob 
lems connected with jettisoning booster 
components. This means increased 1 
liability there is no 
separation, and it eliminates the booster 
thrust alignment problem before launch 

Missile with a dual-thrust motor 
could have the advantage of increased 
reliability due to elimination of igni 
tion have a 
propulsion system gross weight, shorter 
length and lower propulsion system 
cost. Such a powerplant could improve 
chance for full missile control through 
out flight because there is no booster to 
jettison, and, thus, no change in acro 
dvnamic configuration 

Miles conceded that the 
dual-thrust motor does carry the 
weight of a spent booster phase while 
the sustainer is firing and that the dual 
thrust motor demands much closer and 
earlier coordination of missile and pro 
said the 


because booster 


sequencing, could lower 


integrated 
dead 


pulsion system design. He 
choice between dual-thrust and separate 
motors often depends more on the 
requirements of a_ missile, 


spec ific 
comparative overall 


than on 
impulse 

Variety of configurations can be used 
with dual-thrust rockets. For thrust 
ratios up to about 10, a single chamber 


specifi 


unit appears preferable, Miles said. In 
1 single chamber unit, thrust level can 
be regulated by mechanically changing 
the nozzle throat area or by .changing 
propellant grain geometry or composi 
tion 

Dual chamber unit has two separate 
chambers which can be arranged either 
concentrically or in tandem, 
to Miles. This tvpe of dual-thrust mo 
tor can use cither single or multiple 


iccording 


nozzles 
Practical application of this dual 
thrust approach is the XKDT-1 motor 
described by J. A. Crask, of Astrodvne 
[his motor gets its boost from a disk 
of higher burning rate propellent which 
is bonded to the aft end of the sus 
tainer grain, providing a simple, inte 
grated two stage propulsion system 
Sustaining phase propellent is a stand 
ard M15 Jato type, and the boost 
phase is similar. Grain is a evlindrical 
cxtruded end-burning design 
Motor is 10 in. dia. and 59 in 
plus a 29 in. blast tube which 
exhaust gas through the drone’s tail 
assembly. Motor is the center section, 
with nose and tail sections attached 
In the drone, the boost section of 
the motor burns for 3.8 sec., 
sea level thrust of 146 Ib. in a 60F fir 
ing. Sustainer thrust at sea level is 
+6 lb., and the sustaining section burns 
500 sec. Drone speed is in the transonic 
nea and it can operate up to 50,000 ft 


long 
carries 


provides 
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PROBE which measures Vanguard rocket angle of attack is adjusted by project engineers. Arrow-like device is attached to tip of asbestos 
pheolic plastic nose cone. Note actual 3.25 Ib. satellite sphere undergoing checks at left center of picture. 
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Vanguard’s Success Forestalls Its Crities 


By J. S. Butz, Jr. 


Washington—Successful launch and 
orbit of Navy's Vanguard satellite last 
week eased public pressure which fol- 
lowed the project's testing failures dur 
ing the last three and a half months 

Disappointment and misunderstand 
ing, which had taken a firm hold on 
large segments of Congress, the press 
ind the public, turned to praise and 
broad statements of faith in U.S. tech 
nology as the sixth Vanguard test vehi 
cle sent a 3.25 lb. sphere into an orbit 
with a 2,513 mi. apogec 

Though there is some feeling that 
the Vanguard is a marginal project that 
is running behind schedule, the record 
indicates that it is one of the U.S.’ 
most successful high-performance 
rocket programs and has been progress 
ing in near record time. 

Ihe project was initiated approxi 
mately two and one-half years ago, and 
the complete specification has been 
firm for little more than one and half 
vears. This exceedingly short lead time 
makes the Vanguard one of the most 
idvanced and efficient. large U.S. rock- 
cts now in flight test 

\ number of improvements in struc 
tural and propulsion unit efficiency 


AVIATION WEEK, March 24, 1958 





oP 

{ . 

“ ¥ i 

, & I 

—— : 
: | 4 | - =. 
CONTROLS of the Navy Vanguard TV-4 satellite vehicle are checked by Martin Co 
engineers at Cape Canaveral, Fla., launching site. Rocket was equipped with a backup 
ground system to take control of the guidance located in the second stage if it failed 


2 ] 











have been made in the vehicle 

(he project is well ahead of the orig- 
inal schedule which called for launch 
ng one fully instrumented 21.5 Ib 
tellite before the end of the Inter 
national Geophysical Year next Ds 
31. This plan was altered last July and 
the smaller 3.25 Ib. instrumented 





spheres were to be included in am 
complete test vehicle that would at 
tempt to reach orbital speed In this 
way, more useful information could 
ined from the preliminary tests 

Che Vanguard satellite now in space 
is the result of one of these tests, which 
Navv officials have described as a neat 
optimum performance by every rocket 
component. It was the first flight test 
for the second stage 

On the strength of this the schedule 
has been accelerated, and the next tes 
vehicle will contain a 21.5 Ib. satellite 
instead of the small sphere previoush 
programmed. This enlarges the pr 
gram from six to seven attempts to put 
fully instrumented spheres into orbit 

Amount of the Vanguard funding 
has been in a confused state ever sinc« 
the White House announcement in the 
summer of 1955 which stated simply 
that the National Science Foundatio 
would spend $10 million on the sat 


Bi. 


+ 


” 


a 
es See 











lite program. It has sifted through 
bits and piece h rious D 
f Defense 


this 


Ihe nguarad hiring 
CT r( t the rly 
development program, and 
be fortunate te laintal 
seven launchin vhi 
my] ished SIX 
1 fired to d 


ket’s various 


wer the Sovic 
scured this record 
vas transformed ft: 
child to a top priorit) 
Technically, the 
week had one maior 


viously announ 


equipped with a backup ground 


to take control of the guid 


in the second stage if it failed. ‘Thi 
uuld insure that the spin stabilize« 
third stage would be launched at the 


1c lox 


roper angle and would orbit if th 
necessa®r\ speed Was ichieved The 
ground svstem used radar tracking in 
formation and a computer to present 
cket course information to an oper 
= tor who could take control, although 
—— ail — = this was not necessary last week. 
GANTRY is rolled away from Vanguard as the pre-launching preparation approaches firing. Ihe satellite itself was made of 
Juncture of third and second stages (just above venting liquid oxygen) is a change from iluminum coated with a thin film of 
earlier vehicles in which the skin was flush. silicon monoxide t ontrol the in 
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VANGUARD rocket launching which placed 


satellite sphere in orbit. 


ternal temperature The film radiate 
infrared, dumping heat, the quantity 
depending upon film thickness. ‘Two 
radio beacon transmitters are carried 
in the sphere, one operating on bat 
terics expected to last two weeks and 
the other from six solar cells in th 
outer surface These were built f 
Vanguard by the Army and will pro 
vide broadcasting power in sunlight 
long as thev are undamaged 
Ihe crystal of one radio is in th 
mal contact with the inner structu 
ind the other with the outer shell 
I herefore, the absolute temperature of 
the two structures can be determin 
from the change in signal frequenc 
The next Vanguard rocket, to b 
launched } soon iS po sible. will 
contain a 21.5 lb.. 20 in. sphere instr 
mented principall to measure ult 
violet radiation in the wave length d 
enated Lvman-alpha. This tvpe of 
emission affects radio communi 
the we Me 


npcrarure 


t 


} 


; 


r Vanguard satellites wil 
strength of the earth’s 1 
rav, cloud 

liation 
ted radiation of the carth and 
ind distribution of cosmi 
Hagen in his recent statem 
1 that Vanguard probably 
shelved after the conclusion of 
rrent program The « ym plete 
} 


its various stages which ar 


nag 


imong the most efficient units availabk 
being considered for more ambitior 


ace projects 


Competition Planned 
For USAF Minuteman 


Garden City, N. Y.—Air Force cd 
sign competition for  solid-propellant 
intercontinental ind intermediat 
range ballistic missiles which ultimateh 
will replace Atlas, ‘Titan and Thor, will 
be held during next six months, ac 
cording to Maj. Gen. Bernard A 
Schriever. Program is believed to be 
the Minuteman multi-purpose ballistic 
missile project (AW Mar. 17, p. 21 

Commander of USAF’s Ballistic Mis 
sile Division also revealed that Minut« 
man will employ an all-inertial guidance 
system, whose contractor also will be 
sclected during next six months 

Gen. Schriever made disclosure dur 
ing visit here to Arma division of Ameri 
can Bosch Arma Corp, for signing of 
$140 million contract covering develop 
ment of inertial guidance system for 
litan ICBM. Contract includes ap 
proximately $53 million already spent 
by Arma to dat« 
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ENLARGED nose on Soviet missiles displayed in Moscow during the Nov. 
effective radar cross section, in the opinion of some experts, although alternative reason would be to increase size of warhead as is done 


with some U.S. missiles. 


7 anniversary parade may indicate experiments in reducing 


Cross Section Threat to Missile Detection 


By James A. Fusca 


One potentially feasible way of mak- 
ing long range detection of missiles 
even more difficult is by reduction of 
the missile’s effective radar cross section 
obtainable with techniques currently 
being explored in the U.S. and Russia. 

This problem, and the decoy prob- 
lem, apparently have been postponed as 
“second gencration” in estimates of 
effectiveness offered for Army’s Nike 
Zeus and Plato, and USAF’s Wizard 
anti-missile missile systems. 

Nominal value for the 
section (apparent size) of an incoming 
ICBM warhead used in calculating 
range and probability of detection for 
defense radars is 0.2 
quare based on experimental 
work performed in 1950-52. Present 
techniques, however, can reduce the ap 
parent size of a warhead by a factor of 
between 10 and 1,000. 

Vheoretically, the 
with the smallest 
from only one 
nfinite cone seen from the 
ingle. ‘The backscattering of en 
crgvy from such a shape would be from 
the tip of the cone, and the effective 
cioss section at radar frequencies would 
millionth of a square 


radar cross 


+} | 
These IMISSIIC 


meters 


geometric shape 

section when 
direction is an 
nose-on 


CTOSS 


ICWC d 


only 


be about one 
centimete! 
lor the practical problem of missile 
warheads, minimum cross section is ob 
tained by approaching as nearly as pos 
sible the electrical characteristics of 
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this theoretical shape by adding a cone- 
shaped nose to the warhead and vary 
ing the contours of the faired bas 
section to minimize backscattering and 
diffraction. 

Because the cone shape is not satis 
factory for re-entry, artificial nose cones 
are under study that would burn off. 
Inflatable cones silvered to provide good 
conductivity also are being studied. 

With a conical nose, diffraction or 
backscattering of electrical energy 
around the rear surfaces of the warhead 
become the key problems. A hemi 
spherical base would diffract energy 
around itself and direct it back in the 
direction of origin. A flat base would 
have sharp edges that would backscatter 
large amounts of energy. 

The optimum shape, therefore, is a 
conical forward section fairing into a 
base that is curved but not a 
surface of revolution. That is, the rear 
section of the missile should look like 
1 hemisphere warped so that energy 
diffracted around it will not return to 
the point: of origin. 

Also under study are techniques for 
including spikes or sharp edges on the 


section 


rear section capable of launching energy 
diffracted around the base in a rear- 
wards direction, and absorbing material 
to create phase interference or simply 
to convert the energy to heat. 

Both in the case of diffraction and 
backscattering there is a significant de 
pendence on frequency 


e Diffraction. The maximum energy, 


is returned in the direction of origin 
when the wave length approaches the 
order of the dimensions of the warhead, 
with a fall-off toward zero in both di- 
rections from the maximum. In_ the 
area of maximum energy return, the 
energy level will oscillate rapidly with 
peaks and valleys as the wavelength 
changes. 

¢ Backscattering. Backscattering of en 
eigy from the cone tip and from any 
edges present varies directly with wave 
length; the longer the wavelength, the 
larger the energy return. The smaller 
the cone angle is, the less the energy 
that will be backscattered. 

Studies of electromagnetic diffrac 
tion and scattering from bodies of dif 
ferent shapes antedate Lord Rayleigh 
but some of the most important mod 
ern contributions have been made bi 

Russian scientist. Vladimir Aleksan 
lrovich Fok, who was awarded a Stalin 





Correction 
Due to a typographical error, Aviation 
Week's March 17 
advertently reported that cost per suc 
cessful mission for USAF’s Minuteman 
ballistic 


page 18, in- 


issue, 


multi-purpose missile “is ex- 


pected to be considerably higher than 
anything developed or proposed so far.” 
The sentence should have read that cost 
per successful mission is expected to be 
“considerably lower than anything de 


veloped or proposed so far.” 
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Prize in 1946 for work leading 
p to a report entitled “Diffraction ot 
Radio Waves Around the Earth's 
Surface.’ 

\lthougin the question as to whether 
Russia is ahead of this country in this 
rca of study is argued pro and con b 
U.S. scientists, many believe that  th« 
ignificance of Fok’s work and its ap 
plication to missile cross section reduc 
tion is just beginning to be understood 
here 

Many of Fok’'s 
ject have been translated and printed 
in a collection published last summer 
by Air Force Cambridge Research Cen 
ter. Identification number of the docu 
AFCRC-TM-57-102 

Theoretical and experimental studies 
of the general scattering and diffraction 
problems are presently underway at the 
University of California in Berkeley 
Ohio State University and the Institute 
ot Mathematical Sciences of New York 
University. 

Specific problems in reducing missil 
warhead cross sections are being studied 
it Air Force Cambridge Research Cen 
ter, Cornell Aeronautical Laboratory, 
the University of Michigan, and Radia 
tion, Inc. 

\ simple and direct method of an- 
alyzing problems of this tvpe has been 
developed by Dr. Joseph Keller of 
NYU's Institute of Mathematical Sci 
ences. ‘The method is said to conform 
accurately in respects to 
experimental evidence than the method 
of analysis used by Fok. 


papers on the sub 


ment 1s 


MOTC some 


United Aircraft Names 
Two Vice Presidents 


United Aircraft Corp. has announced 
two executive changes to become effec 
tive April 1. Wright A. Parkins, chief 
executive officer of Pratt & Whitne\ 
\ircraft Division, will become United's 
vice president for engineering. Leonard 
C. Mallet, now general manager of 
Pratt & Whitney's Connecticut opera 
tions, will become a vice president of 
the corporation and act as general man 
iger of all of Pratt & Whitnev’s opera 
nhions 

The changes will take effect upon 
the retirement of Leonard S. Hobbs as 
United vice chairman after 30 
with the corporation 


vear¥s 





Stapp Reassigned 
Dallas—Col. John P. Stapp of rocket 


sled fame has orders to report to Wright 
Air Development Center where he will 


head the USAF Aero Medical Labora- 
tory. Maj. David G. Simons will take 
over Stapp’s job as Chief, Aeromedical 
Field Laboratory, Air Force Missile De- 
velopment Center, Holloman AFB. 
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Soviet Bison Carries Nose Probe 


Nose probe is visible in this view of Soviet four-jet Bison heavy bomber. Bulges on forward 


fuselage may contain cameras, counter-radar devices and reconnaissance equipment, 


Space Technology Gains Pose 
New Industry Fiscal Problems 


Washington—Although Defense De 
partment will place $10 billion in ma 
jor procurement orders in the six-month 
period ending next June 30, Aircraft 
Industries Assn. President Orval Cook 
warned last week that the swift pace 
of technology has “created financial 
problems of a magnitude herctofore 
unknown in the aircraft industry.” 

Missile and aircraft orders for the 
six months will total $6.9 billion, com 
pared to $4.74 billion in the first half 
of Fiscal 1958 

Aircraft orders for the Januarv-June 
period will total $4.682 billion, or 
57.2% of the Fiscal 1958 obligations 
for aircraft Missile total 
$2.227 billion for the six months. ‘This 
is 64.4% of total obligation 
for the fiscal year. 
cost estimates were 


orders will 
missilc 
I hese reported 
to President Eisenhower in a _ letter 
from Defense Secretary Neil H. M« 
Elroy Obligations for major pro 
curement items totaled $1.2 
January, McElroy said, but 
rise to an average of $1.7 
$1.8 billion for the last five 
1958 


billion in 
thev will 
billion to 
months of 
}'isc il 
Military construction obligations, un 
usually low in the first half of Fiscal 
1958, rose to S87 million in 
The remaining $1.7 billion in the pr 
gram will be spread over the Februar 
June period, McElroy said 
Administration is attempting to us« 
this increase in defense 
bolster the nation’s economy by 
ing surplus labor areas and small busi 


January 


contracting t 
favor 


nesscs 


Asst. Defense Secretary for Suppl 
ind Logistics Perkins McGuire ha 
isked the services to instruct contract 
ing officers and all prime contractor 
holding contracts for more than $1] mil 
lion to give preference to surplus areas 
and companies emploving fewer than 
500 persons, wherever 
qualified and bids are no higher than 
bids from firms in non-surplus areas 

McElrov also asked Congress to ex 
tend the Renegotiation Act for tw 
He predicted expenditures sub 
ect to renegotiation for Fiscal 1957 
it SIS billon and _ estimated— the 
would run $19 billion each for Fiscal 
1958 and 1959 

Major improvement 


companic S ar 


vear®rs 


in pricing poli 
cies and contracting techniques have 
Mek lroy 


technolog ind 


been achieved said, but 
changing 
complexity of 
harder 
sibility 


Board 


increasing 
have made 

forecast the po 
Renegotiatior 
three 
vears behind in its determina 


weapons 
than ever to 
of excess prohts 
now Ss running two to 
calendar 
tion of profits 

\Neanwhile 
in for sharp criticism from 


dent Cook 


low carning rate, decreased 


renegotiation delavs 
AIA Pres) 


industrv’ 


Calli 


ilong with the 
I progre 
payments, increased responsibilities fo 


hnancing research, development, t 


ind production facilities and increase: 
lifficulty 
ill this 

Cook 
in government, and said “the temp 
* the American people is such 


toda 
that we 


in acquiring capital to financ 


criticized the k of decisio 


; 


can cxpe te c¢ adequa 





funds whenever decisions are madc 
that they are needed.” 

Industry’s problems, he 
financial. Cook cited the case of 15 
major airframe, missile and 
manufacturers, who he said 
e@ Increased net investment in facilities 
from $140 million to $429 million from 
December, 1950, to December, 1956 
in additional investment of $289 mil 
lion after reserves and depreciation 
hese facilities are primarily suited for 
development and production of mili 
tary weapons, Cook said. The money 
is “risked” —and if the type of weapons 
that will ultimately be required in 
1960-65 changes significantly, (it) could 
well then be “gambled,” 
he said 

“Even existing backlogs 
wiped out very suddenly if any 
scientific developments are made that 
make obsolete a_ particular product 
under manufacture.” 
e Increased their 
ounts receivable and inventories from 
$701 million to $2.362 billion in the 
six vears, partly as a result of 
progressively reduced progress pay 
ments for work already performed on 
fixed-price and cost-plus-fixed-fee con 
tracts. 

Reduced progress payments have 
forced the industry to finance a larget 
share of work for government than for 


said, are 


engin¢ 


described as 


can be 
new 


Same 


Borrowing Marks 


New York—Douglas Aircraft Co.'s 
plan to sell up to $60 million in non- 
onvertible sinking fund debentures is 
regarded by financial observers here as 
the last borrowing step Douglas will 
need to finance the development ex- 
penses of its DC-S jet transport 

Douglas’ problem is complicated by 
government in 
$150 


reductions by the 
progress payments. Previously a 
million line of bank credit had been 
established by the company, and early 
last vear it sold $27 million in 
ertible debentures 

With the proposed new issue, Doug- 
las would thus have working capital 
wailable for DC-8 expenses plus what 
ever extra inventory burden is thrown 
m the by the 
pavment reductions. 

Financial reports of other aviation 
companies reflected this same problem 
last week. Thompson Products, Inc 
poke of quick retrenchments it was 
forced to make in the wake of Defense 
Department cutbacks. 

severity of 
ifter the Russians 
Sputnik, the ‘Thompson 
Incoming orders since the first of 1958 
last months 
indicate Tr 


con 


company government 


these eased abruptly 
launched the first 
report said. 


have been higher than the 
f 1957, but this may not 


ilts for the vear, Thompson said 
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investment in ac- 


Cook 


wavs to 


commercial customers, said 
Three principal acquire 
capital and their relation to industry’ 
problems, Cook said, are 
e Retained earnings. 
has for a number of 
1 greater percentage of our earnings 
than any other manufacturing indus 
try.” Capital that can be accumulated 
this wav is limited by total earnings 
and by stockholder dividends, “partic 
ularly if one ever hopes to compete in 
the money markets again for new 
equity capital.” 
e Borrowings. “From Dec. 31, 1950, 
through Dec. 31, 1957, 15 of our major 
airframe, missile and manufac- 
turers increased their borrowings from 
million to $563 million, or 23- 
fold,” Cook said. “‘We certainly are 
approaching the limit of our borrowing 
capacity.” 
@ Sale of equity securities. Cook quoted 
a recent report of the Aviation Securi 
tics Committee of the Investment 
Bankers Assn. of America, which said 
that “free competition in the invest 
ment market has reduced _ aircraft 
manufacturers to a low priority for new 
capital investment Due to the 
above shifts in Defense Department 
policy as much as to historic industry 
problems, the investment community 
has judged aircraft manufacturers’ sta 
bility inadequate for the risks involved.” 


his 


years 


industry 
reinvested 


engine 


$25 


Industry Reports 


General tenor of the 1957 reports, 
while wary of pitfalls in the future, gave 
no cause for The most fre- 
quent phrase in “record 
sales.” Here are the company 


pessimism 
them was 
latest 
reports 

e Martin Co. Bank borrowings of $25 
million in short term notes, its ful! 
line of bank credit, were required by 
Martin last vear because of the defense 
cutbacks. Martin is negotiating further 
with banks for additional credit to 
meet its this vear. The credit 
issured and borrowings are 


needs 
has been 
expected to peak out in mid-1958 and 
be substantially reduced by year end. 
Martin’s net sales were $423,925,000, 





J57 Overhaul 

East Hartford, Conn.—USAF has ex- 
tended the time between 
the Pratt & Whitney 
800 to 1,000 hours. The J57 went into 
service on B-52 1951 with 
overhaul time of 50 hours. Last Decem- 
ber, 99th Bombardment Wing of the 
Strategic Air Command reported that 
J57s in its 45 B-52s at Westover AFB 
100,000 flight 
hours without an engine being sent off 


overhauls for 
J57 engine from 


bombers in 


had completed engine 


the base for repair or overhaul. 














Norden-Ketay Bid 

East Hartford, Conn.—United Aircraft 
Corp. has offered to buy the assets and 
business of Norden-Ketay Corp., 
Norden-Ketay’s directors have approved. 
The offer is subject to approval of Uni 
ted’s directors and approval of Norden- 
Ketay United 


change one share of common stock for 


and 


stockholders. would ex- 


20 shares of the avionics firm. 











World War Il 
earnings. Net income dropped from 
$10,800,000 in 1956 to $9,880,000, a 
result of the Defense Department con 
tract payment changes 

e Chance Vought Aircraft Inc., 
bled its sales over 1956, reaching 
record total for the company of 
$237,292,770. Net income 
152,383, or $5.65 per common share, 
compared with $4,135,181, or $3.8] 
per common share. Company declared 
its optimism about 1958, pointing out 
its backlog of $670 million in aircraft 
and missile orders meant substantial 
production into 1960. 

e Chrysler Corp. Defense order back 
log held by Chrysler Corp. increased 
last vear from $100 million to $300 
million. This includes medium tanks, 
fire control equipment and trucks in 
iddition to its contracts for Army 
Jupiter and Redstone missiles and a 
utility VTOL vehicle. Chrysler sales 
reached a new high of $3.564 billion 
with defense sales contributing 3.5‘ 

or $125 million. 

e Thompson Products. With 72% of 
its operations devoted to defense prod 
ucts, Thompson Products reported 
1957 sales of $368,578,428. Net in 
come of $11,942,034, or $4.20 a share 
was reduced by defense cutbacks from 
$13,012,605 or $4.60 a share, in 195¢ 

eKaman Aircraft. Record sales of 
$15,385,700, compared with $12,380 

865 the vear before, were reported bi 
Kaman Aircraft Corp 


UAW Signs Contract 
With Chance Vought 


Dallas—l irst 


the current round of labor negotiation 


i record except for 


dou 


was 0, 


contract settlement in 
with major aircraft companies Cam¢ last 
week Chance Vought Aircraft 
inc., signed a contract with its United 
Auto Workers Union local 
Economic settlement 
package of about 14 cents an hour, in 
cluding wage increases and fringe bene 
fits. This falls considerably short of th« 
package estimated at more than 30 cents 


bv the 


VM he n 


makes up a 


in hour originally demanded 
UAW local. Wage increases range fron 
eight to 11 cents an hour 
Union accepted a two year 
with a clause that allows reopening of 


contract 


AVIATION WEEK, March 24, 1958 





WV-Z2E Carries 9-Ton Rotodome 
Nine-ton Rotodome and support pylon top Lockheed’s WV-2E radar picket Super Constellation, delivered last week to the Navy Au 
Development Unit, South Weymouth, Mass., where it will undergo six months of tests and evaluation. New AN/APS-70 airborne earls 
warning radar used with 37 ft. truncated parabola mounted integrally with the rotating radome will provide approximately 70% mor 


range than AN/APS-20 radar of standard WV-2 aircraft. Eventually 


Navy hopes to add height-finding capability to AN/APS-70, but 


WV.-2 presently is equipped with AN/APS-.45 height-finding radar with nodding antenna mounted in Rotodome support pylon. For aero 
dynamic stability aircraft flies with 3,700 Ib. of lead in forward baggage compartment, but much of this ballast will be replaced by 
additional electronic equipment as it is delivered by the manufacturer. 


the contract on wages and vacation pro 
visions at the end of the first vear 

While the union didn't get the cost 
of living escalator clause it wanted, 
Chance Vought did agree to improve 
the automatic progression portion of its 
wage plan, providing raises to about 
3,000 emploves in addition to the gen 
cral wage increases. 

Company accepted the principal of 
compulsory arbitration in selected areas, 
but held firm against blanket compul 
arbitration. Union itself was ex 
tended the right to make a grievanee, 
ind grievance procedures were liber 
lized 

Provisions were included in the new 
contract to ease impact during lay-off 
periods, and the company agreed to 
extend union representation to em 
ploves transferred to off-site bases and 
will continue the union dues check-off 
for such employes 


SOT\ 


Maj. Simons to Receive 


Two FAI Awards 


Los Angeles—Air Force Maj 
G. Simons will be awarded the Gold 
Medal of the Federation Acronautique 


David 


Internationale at FAI’s 51st General 
Conference here on April 14 for his 


AVIATION WEEK, March 24, 1958 


free balloon flight to 101,516 ft 

Maj. Simons also will receive FIA’s 
de Lau Vauix Medal, which is awarded 
to persons who have broken world abso- 
lute records, for his balloon flight last 
Aug. 19-20. 

The annual Gold Medal 
presented “to those persons who have 
contributed greatly to the development 
of aeronautics by their actions, work, 
achievements, initiative or devotion to 
the cause of aviation.” 

The de Lau Vauix Medal also will be 
given to USAF Maj. Adrian E. Drew 
who established the world speed record 
of 1,207.6 mph. last December in a 
McDonnell F-101. 

Paul Tissandior Diplomas will be pre 
sented to three U.S. recipients at the 
conference for “their work, initiative 
and devotion” in serving the cause of 
aviation 

They are 

© Robert B. Hotz, editor of Aviarion 
Week, “for extensive aviation writings 
leading towards enlightenment of th« 
American public on the progress and 
development of U.S. aviation.” 
e Joe Craine, president of the Para 
chute Club of America, “for the effort 
expended in connection with the prog- 
ress and development of the sport of 
parachuting in the U.S.” 


aw ird 1S 


e Dr. Leslie A. Byran, director of th« 
Institute of Aviation, University of Ih 
nois, “for the effort expended in con 
nection with the progress and develop 
ment of aviation education in the U.S 

e Albert L. Lewis, editor of the Ameri 
can Modeler, “for the effort expended 
in connection with the progress and d« 
velopment of acromodelling activities 
in the U.S.” 


News Digest 





Lt. Gen. Donald L. Putt, Air Forc« 
deputy chief of staff for development 
will retire this summer shortly after 
completion of 30 years of service on 
Mav 30. He will be succeeded by Maj 
Gen. Roscoe C. Wilson, now USAT 
member of Defense Department's 
Weapons System Evaluation Group 
Gen. Putt is expected to take a post in 
private industry. In another move, Lt 
Gen. William H. Tunner, deputy chief 
of staff for operations, will succeed 
tiring Lt. Gen. Joseph Smith as com 
mander of the Military Air Transport 
Service. Lt. Gen. Dean C. Strother, 
commander of the Air University at 
Montgomery, Ala., will Gen 
Tunner at the Pentagon 


succeed 





AIR TRANSPORT 





Soviet Stand May Block Aeroflot Growth 


Russia’s refusal to reciprocal exchanges could bar 
New York route; threatens British bilateral pact. 


By L. L. Doty 


Washington—Russia’s plans to ex- 
pand its international air routes outside 
the Iron Curtain have hit an impasse 
that mav bar the way to direct air serv- 
ice between Moscow and New York 

Russian refusal to exchange air routes 
on a reciprocal basis already threatens 
to delay implementation of service be- 
tween Moscow and London under the 
terms of a bilateral agreement signed 
with Britain late last vear (AW Dec. 30, 
p. 33). Service between the two capi- 
tals was scheduled to begin in June or 


July. 


Aeroflot Problems 


Here are some of the factors block- 

lig Russia's expansion program for Aero- 
flot, Soviet-owned airline 
e Russians have historically avoided 
any talk in bilateral negotiations of 
fifth freedom rights, the right of one 
country to carry trafic from a second 
country to a third. U.S. will insist upon 
the inclusion of fifth freedom in any 
bilateral agreement signed with Russia. 
e Negotiations between Russia and 
Scandinavian countries covering transit 
privileges or the right of Aeroflot to fly 
bevond Copenhagen to London were 
recessed earlier this month. The Scan- 
dinavian countries are backed by the 
U.S. in their stand that such rights 
will be granted only in exchange for 
similar rights to Scandinavian Airlines 
Svstem (SAS) to flv bevond Moscow 
e Soviet Union is not a member of 
cither the International Civil Aviation 
Organization or the International Air 
lransport Assn. U.S. will stand firm 
on such IATA standards as rate-fixing 
ind ICAO standards, including. air- 
worthiness and the use of the English 
language in air-trafhic-control functions 
British have conceded to the use of the 
Russian language at the Moscow ai 
port, English at the London airport. 
e Noise level of the Tu-]04 jet trans- 
port, scheduled for service by Acroflot 
on the London-Moscow route, fails to 
meet British requirements. A high noise 
level will certainly ban any turbine 
equipment from New York Interna 
tional Airport 

When the bilateral agreement be 
tween Britain and the Soviet Union for 
the London-Moscow service was signed 
late last vear, no obstacles appeared to 
‘tand in the wav of inaugurating service 


28 


between the two countries for the first 
time. The Soviets made a number of 
major concessions in order to reach a 
final agreement. 

Russia, however, ran into an unfore 
scen hitch in its plans when it opened 
talks with the Scandinavian countries on 
transit and landing rights in Copen- 
hagen. Although Aeroflot now holds 
“terminal” trafhe rights in Copenhagen 
under the terms of a bilateral agreement 
signed March 31, 1956 for direct service 
between Copenhagen and Moscow, it 
does not have rights to flv “bevond” 
the Danish capital. 

It is the first time that the Soviet 
Union has been faced with the prob- 
lem of bargaining for routes within 
Soviet territory other than the direct 
Moscow route. With one exception— 
the recently signed agreement between 
India and Russia—Soviet bilateral agree- 
ments alwavs have been on a straight 
terminal-to-terminal basis. The Soviets 
have never touched on fifth freedom 
rights. 


Soviet Concessions 


In the case of the bilateral agreement 
with India, Moscow was forced to make 
a number of concessions to the Afghan- 
istan government in order to obtain 
“bevond” rights through Kabul. In the 
agreement, Acroflot gained rights to fly 
through the Afghan capital to New 
Delhi in exchange for rights to the 
Afghan airline to fly bevond the city of 
\loscow. 

The agreement does require that only 
ative pilots serve as crew members and 
since Afghanistan does not have trained 
airline pilots, suitable aircraft or even 
an airline, the Russian offer of Moscow 
transit rights was hardly over-generous 

A demand by the Indian government 
for a route beyond Moscow in exchange 
for an Aeroflot route bevond New Delhi 
was flatly rejected bv the Russians 
despite a desire to spread its route pat 
tern to Burma and Indonesia. Un 
doubtedly, the Russians India 
could make good its intent to fly a com 
mercial route through Moscow to West 
crn Europe 

Russian attempts to with 
Japan for a route into Tokyo are not 
likely to show much progress unless the 
Japanese are given an opportunity to 
operate into Moscow. One offer by 
Communist Party Secretary Nikita 
Khrushchev for an exchange of routes 


realized 


bargain 


between Tokvo and Khabarovsk was 
promptly turned down by the Japanese 

Japan wants a direct route to Moscow 
1s an important link to Western Europe 
and probably will hold out for such a 
route before it gives anything to Russia 


‘Beyond’ Moscow Request 


SAS seeks “bevond’” Moscow rights 
as a first step toward another polar route 
to the Far East. One estimate places the 
mileage savings gained by using the 
trans-Siberian route between London 
and Tokvo at 3,500 mi. as compared to 
the distance airlines are forced to fly on 
the ancient trade route via India because 
of Iron Curtain restrictions. 

How far the Soviet Union will go in 
making bilateral concessions in order to 
fulfill its long range program is still a 
matter of conjecture. During the Stalin 
regime, no commercial flights operated 
bv either Communist or western nations 
were allowed within Russia proper. 

In early 1955, agreements were made 
with a number of satellite countries as 
a first step in the development of Sovict 
commercial airpower. First agreement 
with a nation outside the Communist 
sphere of influence was with Sweden 

It now appears evident that Russia 
has no intention of being left behind in 
air transportation progress and, backed 
by an impressive fleet of modern tur 
bine-powered transports, is making a 
serious bid for a prestige ranking in com 
mercial aviation. 


1958 Objectives 


Completion of bilateral agreements 
with India and the United Kingdom 
now leaves only Paris and Amsterdam 
is major 1958 objectives in Aeroflot’s 
expansion. Air France is cooperating 
with Acroflot on an interline agreement 
providing for direct connections b« 
tween the carriers at Prague on 
the Paris-Moscow route. However, ne 
gotiations between France and Russia 
covering bilateral agreements have failed 
on at least two occasions. 

Che Soviets will begin talks with the 
U.S. on a bilateral agreement this fall 
Virst inkling that Russia was interested 
in Opening negotiations as part 
of a cultural exchange agreement dc 
signed to improve mutual understand 
ings (AW Feb. 3, p. 47). The Soviet 
Union and the U. S. agreed “in prin 
ciple on the establishment of reciprocal 
direct air flights between the U. S. and 
the Soviet Union.” 

Most observers feel that Russia has 
timed the talks to coincide with th« 
availability of the long-range Tu-114 


two 


aTOSC 
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turboprop transports (AW Feb. 17, p 
38 In addition, it is believed that 
the Soviets want to undergo a tnial 
run experience of about six months 
with the British agreement as a 
for bargaining with the U. S. 

The British agreement with the So 
viet Union does not differ materially 
from that signed with Sweden. ‘The 
pattern is substantially the same. 

It is Soviet practice to negotiate di 
rectly with the government involved 
on principles of the agreement. All 
matters pertaining to technical require 
ments and commercial problems arc 
then negotiated between the two air- 
lines designated for the route or routes 

Acroflot, however, is a part of the 
government. Full title of the airline is 
the Civil Air Fleet of the Council of 
Ministers of the USSR. Head of the 
organization’s central board is Chief 
Air Marshal Pavel Zhigarev. 

Negotiations for the U. § 


basis 


will be 


conducted by the State Department 
without Pan American World Airways 
the only U. S. carrier certificated to 
operate into Moscow, taking an active 
part 


Firm Stand 


In recent months, the State Depart 
ment has taken a firm stand on U. § 
rights in negotiations with other coun 
tries. ‘The stand has partially offset 
earlicr industry charges that State has 
been overly generous in granting traffic 
rights to foreign carriers. In addition, 
the State Department has indicated 
that it will make no major 
from standard practices in dealing with 
the Russians and will work closely with 
the U. S. carriers before reaching am 
final decisions 

Industry officials probably will show 
and 


deviations 


more concern over airworthiness 
navigation standards than on any point 


in dealing with the Russians. Latest 


Plane to Carry Armed SAC 


New type of short field takeoff and landing 
aircraft required to execute the Air Force 
escape and evasion mission is shown in 
drawings. Plane is designed to rescue Stra- 
tegic Air Command bomber crews who are 
forced to bail out over enemy territory. 
Currently USAF has only C-47s and C-123s 
for this mission. New design concepts in- 
volve turboprop powerplants with rocket 
assist for short takeoff and bogie landing 
gear for use on rough or unimproved fields. 
Specially designed lightweight mobile weap- 
ons carrier is hauled in plane. Vehicle can 
fire rockets or small nuclear weapons to dis- 
perse enemy Helicopters are not 
regarded as practical for this operation be- 
cause of the relatively long distances inside 
enemy territory from which SAC crews may 
have to be rescued. 


forces. 
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I¢ \O code 


jective sect 


pells ol : TO Dut ol 


of standards for 
urcraft and then 
establish 


the code as a 


airworth 
ness of permit 


detail 
basis 


member nations to 
tandards 
for certification of aircraft 
As a 
in a position to familiarize itself with 
the airworthines 
craft operated by 
tions. Some | »s 
that there 
uring the safety factor of Soviet aircraft 
so long as the country remains outside 
of ICAO though 
there are no inspection systems within 
ICAO to police 
The British 
that standards, procedures and cock 
established or rec ICAO 
shall be adopted. It also requires that 
aircraft shall be equipped to use 


within 


result, each member nation } 
requirements of a 

other member na 
urline officials feat 


will be no method of mea 


membership even 


urworthiness 
agreement does stat 


ommended by 


ILS 


ind one or more navigational aids wit! 


ippropriatc radio frequencies for con 





munications and approach procedures 

Moscow airport is equipped with 
GCA and ILS facilities, although the 
latter are operated on a frequency in 
compatible with [CAO standard equip 
ment. Russians are reported to have 
greed to a change in the ILS frequency 
hey also plan to construct an alternate 
urport at Velikive Luki midway be 
tween Riga and Moscow in compliance 
with a British request 

Provision that Russian will be spoken 
i) Russian territory for 
munication and English in United King 
dom territory came as a surprise to most 
Since English has been ac 
cepted as the universal language by 
ICAO for air trafic control and naviga 
will strongly 


lirwavs com 


observers 


tion purposes, the U. $ 


ittempt to deviate from the 


resist any 
tandard. 


Pact Differences 


Che bilateral agreement with Sweden 
ills for either English or Swedish to be 
spoken on Swedish airwavs traffic con 
trol and either Russian or English in the 
Soviet zones. Here are a few of the 
other differences between the British 
ind Swedish agreements 
e British agreement calls for the ex 
hange of traffic statistics. The Swedish 
greement does not 
© British agreement requires that fre 
ind scheduling of services and 


agrecd 


mIcney 


ty 


pes of aircraft operated are 
ipon by the airlines on the basis of the 
of fair and equal opportun 
itv.” The Swedish agreement omits 
uch a provision. Aeroflot will operate 
the Tu-104, BEA the Vickers Viscount 
e British agreement specifies that noise 
uppressing devices be used to meet an 
cceptable noise level. No mention of 
10ise 1s made in the Swedish agreement 
e British agreement can be terminated 
ifter notice of termination 
either partv. ‘The Swedish 
carries a 12 months termination clause 
Russia’s introduction of the Tu-104 
to the U. S. follows a similar pattern set 
England prior to the signing of the 
bilateral agreement. Khrushchev and 
Premier Nikolai Bulganin were flown to 
Ingland in the Tu-104 and later the 
Bolshoi ballet was brought into England 
on the jet. The Tu-104 was used to 
transport the Russian United Nations’ 
delegation to the U. S. last fall, and last 
month it flew Ambassador Mikhail 
\Menshikov to Baltimore Friendship Air 
port. Now the Russians are making a 
scrious bid to flv the Bolshoi ballet here 
in the Tu-104 
Russia has admitted that the cost of 
operation of the Tu-104 is high and that 
it is not entirely suitable for long-range 
service. However, it has repeatedly 
stressed that it is the first turbojet trans 
port to operate over a scheduled route 


principlk 


ix months 


iwreement 


with success. 
Aeroflot, however, plans to make a big 


30 


with its turboprops as prop 
iganda vehicles. Chief Air Marshall 
Zhigarev has said that two of the three 
turboprop transports will be in 
service this vear. He said that Aeroflot 


will offer regular service with both the 


lnpact 


new 


5 and 100-passenger versions of the 
Ilvushin I-18 Moskva and later this fall 
with the Tu-l14 Rossiva turboprop 
transports 

Verv little has been said in the Soviet 
about the once-highlh 
Antonov An-10 Ukraina turboprop, an 
indication that the may be 
running into difhculty with this model 
7 higare\ late last that the 
\n-10 would be ready for service 
but the Ukraina’s rivals have been get 
ting far more and better publicity. 

The Ukraina has been fiving for well 
over a vear and has required an unusu- 


press praised 


Russians 


said veal 


“soon 


ally long test period by Russian stand 
atds before being readied for scheduled 
service. ‘The twin-engine An-4+, pr 
decessor of the Ukraina, was a disap 
pointment and the Antonoy 
team can ill-afford another blow to its 
reputation. The I-18 has made 
than 50 test flights and logged over 100 
hours in the ai 

Russia has recently shown an increas 
ing interest in ICAO. Although the 
country has made no bid for membe1 
ship in either ICAO or IATA, Russian 
technicians are beginning to appear at 
as observers with greater fre 


design 


MOT 


meetings 
quency. 
Czechoslovakia, which has stopped 
making contributions to ICAO on 
grounds that members were sabotaging 
its international traffic, has resumed pat 
ments and is paving up on arrears. 


CAA Asks for ‘Positive Data’ 
To Speed Jet Airport Planning 


Washington—Civil Acronautics Ad 
ministration has called upon both in 
dustry and government for more “‘posi- 
tive data” to facilitate airport planning 
for jet transport operations 

In its third progress report on jet age 
CAA brought out new 


data future jet operations for 
airport operators but warned that most 


planning, the 
covering 
information is estimated since manufac 
and CAA tests have not been 
ompleted. It added that the effect of 
noise suppressors and other devices ma 
require further operating 
values 


turers’ 


changes in 


Change in Requirements 
CAA noted these changes in 

requirements for jets since the 

issued in July, 


urport 
iwencyv 
last progress report was 
1957 

e Temperatures of bituminous concrete 
it which erosion from blast might be 
expected varv from 300F to 4001 lar 
concrete and asphaltic concrete fall into 
1 lower range while tar-rubber concrete 


erosion temperature was in excess of 
400] 

e Runway pavements 150 ft. wide and 
taxi strips 75 ft. wide will be adequate 
for proposed jet transports. Shoulder 
areas should be treated for a lateral dis 
tance of 25 ft. to prevent ingestion of 
foreign objects into turbines 

e High capacity suction type pavement 
sweepers are recommended to keep run 
ways and taxi strips clear of debris and 
litter. 

e Fixed services on airport aprons to 
replace services now provided to aircraft 
by mobile equipment are recommended 
as a means of expediting ground han- 
dling of aircraft. CAA suggested such 
fixed service items as: either pits or hy- 


drants for fueling facilities, electrical 
ground power installations, telephon« 
service at each gate position, compressed 
air for starting, ur conditioning 


units and aircraft: sewage disposal facili 


urcraft 


tics 


Research Plan 
the CAA al 


Cs irch p! 


In its progress 
called for a 
gram designed to lower the noise k 
of jet aircraft. It said the National Ad 
Committee for Acronautics 1 
isked to the sCOpC t 


its pres¢ nt 


report, 
long-rang« 


VISOT\ 
being Increase 


research program covering 
generation and reduction 

tion, the CAA called 
yet engine mn 
that ! 


sucil 
b« cn 


ct nose 
In this « 


for increas¢ 


onnc 
in studies of 
take nois¢ Ihe agency said 
necessarily 


than that for « 
suppression and added 


l program has 
1 lower priority 
noise 

It would that the 


directive 


secm however 


higher frequency and chai 
icter of intake 
flow rates and temperature at the in 
take should solution 
to reduction of 

CAA said 
uircraft will not 
problems for the 
warned that “the safe and efficient op 
eration of the number of aircraft in 
volved will call for improved meteoro 
logical service for all phase of aircraft 
operations.” 

Ihe agency reported that jet aircraft 
will require an additional emphasis on 
terminal forecasting and _ that 
effort must be made to improve its ac 
curacy. It said that this requirement 
is likely to result in an increase in force 
casting staffs so that more individual 
attention can be given to each terminal 


noise. plus the lowe 


permit an casict 
intake 
characteristics of 
radically new 
meteorologist but 


Hose 
turbin 
create 


CvVcr' 
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Florida Traffic Recovering From Slump 


By Glenn Garrison 


New York—Airlines serving normally 
lush Florida routes are hoping to tr 
coup at least some of the business lost 
during a disappointing beginning of 
their peak winter season. 

Unusually cold weather in the resort 
wea hit Florida hard, but bookings have 
picked up during the past few weeks 
and airline traffic now is running ahead 
of last year’s. The economic recession 1S 
nother factor, but is not generally con 
sidered a major one in the Florida pic 
ture 

Results of the first three months of 
the season—December, January and 
lebruary—have been spotty, with Feb 
tuary trafic the low point. Christmas 
holiday business was good. Airlines hope 
the peak season will run later this year 
instead of tapering off around the mid- 
dle of April. But nobody expects to 
gain back all the anticipated business 
which failed to materialize. 

Eastern Air Lines’ preliminary figures 


for the three months show a drop of 


6.4% in traffic to Florida from the same 


1956-57 period. Eastern carried 445, 


310 passengers into Florida during the 


later period, down from 475,708 pas 
sengers 

Ihe carrier's Florida business was up 
in December over the previous 
January trafic was off 2.7% and in 
lebruary trafic dropped 19.7 from 
lebruary, 1957 

Eastern’s advance bookings to Florida 
were ahead of last 
cancellations started 
in. The airline attributes part of the 
trouble to publicity given the cold 
spells, which it says helped change the 
minds of a number of people. Eastern 
is offering about the same number of 
seats as last vear into Miami, some 
6.200 in its DC-7Bs, DC-6Bs, Super 
Constellations, Super C Constellations 
and leased equipment. 

Eastern’s only major 


vCal 


this season vear's 


until the coming 


scheduling 
changes from original plans for the 
season were to take two 93-passenger 


DC-7B coaches off daily roundtrip 
schedules from O'Hare Field, Chicago, 
to Miami and run the service Friday, 
Saturday and Sunday southbound and 
Saturday, Sunday and Mondav north- 
bound; and to add two DC-7B round- 
tiip coach schedules at New York 
hese adjustments took place March 

Carrier is experiencing good March 
business and expects a good April, but 
these are normally good months and 
can hardly be expected to make up 
entirely for the earlier losses. 

National Airlines paints the most 
cheerful picture of seasonal business so 
far, but admits trafic has been under 
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expectations. National has increased 
its capacity from New York to Florida 
about 20% this vear to a total of 
about 1,200 seats daily out of New 
York. Airline reports the best Decem- 
ber results vet, January somewhat bet 
ter than last vear, February off, March 
better again. 

ebruary load 
was 55.7%, off about 9% from the 
previous February figure. Out of New 
York, on the other hand, National says 
its February load factor showed a 9% 
improvement 

For the first 18 days of March, 
tional’s load factor out of New York to 
Florida was 9% better than last March, 
the airline reports 

Delta Air Lines, with high hopes for 
an excellent season on its route from 
Chicago to Florida, started out with 
expanded schedule plans and was forced 
to change some of them. As of Feb 
1, Delta had its peak capacity, 12 flights 
from Chicago Midway Airport and four 
flights from O'Hare. This is the first 
Delta has gone into O'Hare, 
scheduling nonstop flights to Miami 
from that airport in anticipation of 
expanded business 

But weather and general business con- 
ditions “piled up” in February, accord 
ing to Delta. As of April 1, the airline 
plans to run nine flights from Midway 
ind two from O'Hare in its DC-7Bs, 
DC-7s and DC-6s. Peak had originally 
been planned up to April 26 

I'rafic now, however, is better than 
at this time last vear on Delta's 
Florida runs. The airline is intensifying 
its sales promotion of summer Florida 


factor for the system 


scason 


it was 


business, has campaigns now under way 
in Chicago and Cincinnati 

Northeast Airlines could hardly have 
encountered breaks for its first 
full season on the fiercely competitive 
runs between Florida and the northeast 
Stepping into a major league where the 
play is not always gentle, the airline 
began its Florida operation in January, 
1957, and within a few wecks suffered 
the major disaster of a fatal crash on 
Rikers Island, N. Y., following takeoff 
of a fully-loaded, leased DC-6A (AW 
March 17, p. 29). Some of the airline’s 
people believe this negative advertising 
has been the hardest single obstacle to 
A further handicap has been 
the lack of equipment for first class 
service, the expected deliveries of Bris 
tol Britannias having been postponed 
and currently problematical. 

Northeast fleet of 10 new 
DC-6Bs, the last of which was delivered 
last Oct. 30, entirely in coach 
Vhinking is that the 76-passenger air- 
plane can serve competitively as coach 
equipment but would be at a disadvan 


WOTSC 


overcome 


uses its 


SCTVICC 


tage later aircraft a 1 hr 
operator 

Finally, Northe 
bad luck to run into the 
Florida season on its first full-scale con 
mitment to the market 

Phe airline’s annual report cite 
coldest winter in Florida history 
m beginning in Sept 
ber as two reasons why Florida 
has fallen short of expectations 
Northeast has carried 
000 passengers into and out of lon 

Northeast has no real basis for 
paring this season with last season 
cause the first months of Florida 
ice in 1957 1 token 


KC 


OVCT 


ist h id ft 


abnorm 


of course 


business recessit 


date, about 


more or less ; 
service. Last January the carrier's llorid 
traffic totaled less than 1,000 passenger 
Last February's total was about 2 
Northeast is now offering about 2 

in both directions between 
Florida and its northern points. Phil 
delphia 


pi roving 


wcrc 


seats a day 


business, the airline 1 
better proporti mately 
eithe: Boston or New York. Nor 
n flights daily 
which i 

ther g 

r Washingt 


inating flig 


now schedules seve 
Boston—one_ of 
Miami, with the 
delphia, New ¥ 
five New York-orig 
total of 12 schedul 
Ihe airline 1 ] 
scheduling 
utilization 
ing an intensive promotional 
to step up southboun | trafhe 
much lighter than northbou 
ind to make a strong bid for summ« 
business. First stage of the campaign 


aimed at throughout 


‘ tir 
CHeIT¢ 


ind freq 


proving 


travel agents 
vstem 

Long 
fort to increase 
route in the hope of 
pleasure and business 

Northeast lost 
vear, of which $2 
PF ngland 
sated by 


range plans include a sales ef 


I 
travel on tl 
balancing 
customers 
ibout $4 million last 
million was in its New 
operation, formerly compen 
subsidy The carrier spent 
about $1.5 million advertising and pr 
moting its new routes 

The airline carried 592,967 passen 
gers in 1956 and grossed $8,138,375 in 
revenues; last vear the totals were 763 
617 passengers and $13,164,475 
revenue 

Gloomy 


NusINness 


this vear 
a leading 


summation of 

Florida season is offered by 
travel agent who handles a large vol 
ume of business to the area. Final r 

sult, he predicts, will be about 30% off 
last vear’s. The first three months of 
the season, according to the agent, wet 
40-50% poorer than that period of last 
vear. It was strictly due to the weather 
and there was an pickuy 
when the weather ed, he report 


immediate 


lmMpre 


3] 





East Germans Display BB-152 Mockups 


Leipzig—First official details of the 
Kast German BB-152 jet transport and 
its ‘Type 014 powerplants have been 
shown here in the Technical Section 
of the annual Leipzig Trade Fair. 

\ tenth-scale model of the four-jet 
airliner, designed by former German 
Prof. Brunolf Baade, was shown  to- 
gether with a full-size mockup or model 
of the engine (AW Mar. 17, p. 30). 

The 72-seat transport prototype is 
scheduled to flv in May and to enter 
service with the East German Deutsche 
Lufthansa in 1960. Proposed routes 


‘\ 
Det: 


Ls 


 . 


‘ * 


—= 


72g, 
RD 


an 


will be Berlin-Moscow and Berlin-Sofia 
now being flown bv Russian-designed 
Ilvushin 14Ps. 

Gross weight of the transport is 
102,000 Ib., and its payload is given 
as about 12,000 Ib. Maximum stage 
length is 1,800 mi 

Model shows a conventional swept- 
wing layout with four engines mounted 
in paired pods. Boundary-layer fences 
are positioned on either side of the 
pod. Shape of the rear portion of the 
nacelle includes a bulge for housing the 
main landing gear bogies. Engines ex 


| - 
- 


~~ © 


# “3 
of, 
a 


Fe 


haust on either side of this housing. 

Baade’s design does not have very 
refined lines, and the quoted cruise 
speed of 500 to 530 mph. seems opti 
mistic in view of the extremely blunt 
fuselage nose, the moderate wing sweep 
and high thickness-chord ratio 

Cabin interior is decorated with pale 
blue ceilings and walls, darker bluc 
chairs with textured fabrics and deep 
blue rugs. Window curtains are a light 
brown. Viscount-type windows appear 
in one view of the mockup with a hand 
grip at the top for pulling out the en 


TYPE 014 powerplant mockup has 12-stage axial compressor, cannular combustion chamber with 12 individual burners, two-stage turbine. 
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unit for emergency escape 

Seating appears to be five-abreast for 
tourist, with the usual two seats on onc 
side of the aisle I light deck shows 
position for a radio operator and possi 
blv a flight engineer, in addition to the 
pilot and copilot 

Wing span of the BB-152 is 85 ft 
overall length is 103 ft., and height is 
just under 30 ft. Wing area is 1,470 

ft 

l'akeoff run is given as 3,200 ft. 
landing speed as 120 mph. Cabin is 
pressurized to 6,400 ft. at cruise alti 
tudes 

Thrust of the Type 014 powerplant 
is 6,950 lb. The engine has a 12-stage 
xial compressor, a cannular combus 
tion chamber with 12 individual burners 
ind a two-stage turbine. Observers 
with long memories remembered the 
German wartime Junkers Jumo series of 
ject engines, which included a ‘Type 
014 project of similar description 

Fuel consumption of the engine, pre 
sumablv under cruise conditions, 1s 
given as 0.85 Ib. /Ib./hr. Mass air flow is 
110.25 Ib./sec. Engine overall length 
is 161.42 in., and diameter is 38.58 in 

Both engine and airplane are _pre- 
sented as native products without Rus 
sian influence, and the pictures tend to 
back up that claim. There is none of 
the design sophistication of the latest 
Russian developments showing in the 
East German products 

East Germany's aircraft industry 
Volkseigene  Luftfahrtindustrie — det 
Deutschen Demokratischen Republik 
which translates as the People’s Govern 
ment Aircraft Industry of the German 
Democratic Republic) branched out 
just about four vears ago, and started 
to produce Ilvushin I-14 twin-engined 


transports under license. Factory is the 


Industriewerk at Dresden, presumably 
now building the BB-152 prototypes 


. . 
Communication Plans 
Requested by AMB 

Washington—Airwavs Modernization 
Board has asked for industry proposals 
by April 30 for development of a two 
wav automatic ground/air/ground com- 
munication svstem (AGACS), or data 
link, to be ready for experimental flight 
tests by Julv 1, 1959 

Specifications for the new data link 
which will enable trafic controllers and 
pilots to exchange routine messages b\ 
push button to relieve overcrowded 
voice communications, were released to 
representatives of 42 avionic companies 
who attended recent AMB meeting 
here. Indications are that a_ sizable 
number of the firms will submit pr 
posals 

Specifications call for a data link 
system operating in the very high fre 
quency (VHF) band now used for civil 
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AIRLINE OBSERVER 


> U.S. airlines arc showing increasing concern over frequenc\ 

scheduled this summer on North Atlantic routes and will ask the Stat 
Department to review seat capacity expected to be offered. The U.S 
industry feels that much of the trafic originating in New York on such 
carriers as KLM, SAS and Sabena is fifth freedom traffic and is, therefor 
restricted by the Bermuda agreement. Foreign carriers can be expected t 
argue that the trafic is not fifth freedom even though it is tran ported 
from the U.S. to a point bevond the homeland of the carrier involved. The 
terminal station 


homeland stop, they will sav, is onlv a stop-over point or a 


and not a pick-up point 


> Acrojet-General is expected to begin flight tests shortly on its infrared 
proximity warning indicator fitted out with new optics. Ground tests make 
company officials optimistic that it can proceed with fabrication of proto- 
type model for early airline evaluation. 


> Northeast Airlines is back in the market for turbine powered transport 
but has not gone bevond the looking stage. Northeast officials are watching 
Britannia performance closely on British Overseas Airways Corp. and El Al 
Isracl] Airlines. Vickers is making a strong bid to Northeast in an attempt 
to evoke some interest in the 15 Viscounts originally slated for Capital 
Airlines. Meanwhile, Board Chairman George E. Gardner and President 
James W. Austin have been on the West Coast as prospective customers 
for a fleet of American-made turbojet transports 


> Latest Air Transport Assn. survey of no-show passengers indicates that 
no-shows account for about 6°% of total traffic as compared with between 13 
and 14° 18 months ago. Actual reduction of no-shows since the first phase 
of the three-part control plan was adopted in Sept., 1956 now amounts to 
55.5°%. According to the report, airlines are re-selling about 22% of the 
cancellations made within three hours of flight time. 


> Air Marshall P. F. Zhigarev, head of Russia’s Aeroflot airline, savs the 
Soviet carrier will begin to take delivery on a “large number” of Mil and 
Kamov helicopters this year coincident with the first deliveries of new turbo 
prop transports. ‘The rotary wing craft will be used primarily over roadless 
mountainous areas and other sections of the USSR difficult to reach by 
surface travel or conventional aircraft 


P Dorval Air Transport, one of the largest of Canadian air freight operators, 
has been placed into receivership following a petition for bankruptcy filed 
by Imperial Oil Ltd. of Toronto. 


} 


> Formal talks between Japan and the U.S. on a revision of the bilatera 
agreement between the two countries will begin in mid-April. Japanes« 
delegation is in Washington now discussing preliminary subjects pertaining 


to the agreement 


P Civil Aeronautics Board has approved the new “economy” service on 
North Atlantic routes to be effective April 1. The new rate of $252 for a 
flight between New York and London is $38 less than present tourist fares. 
Board also approved discontinuance of the present 15-day round trip excur- 


sion fares. 


P Trans World Airlines has sold a fleet of six DC-4s to Eastern Aircraft Corp 
of Hackensack, N. J]. Mario Ferreira, co-owner of Eastern Aircraft, said he 
plans to use the aircraft, which were flown as cargo planes by TWA, on 
newly organized airline called Aerotour which will operate in German 


Ferreira is president of Acrotout 


> Initial runway configuration proposed for Chantilly Airport, second air 
port for Washington, is drawing sharp protests from airline pilots. They 
charge that planned north-south parallel runways are not suitable for 
prevalent wind conditions in the area. Pilots want dual runways set at 
northeast-southwest and northwest-southeast angles, a configuration that 
will require the purchase of additional acreage for the airport. Pilots also 
warn that land to be purchased under proposed runway arrangement is not 
sufficient for future expansion. 











o> 


— 


British European Airways plans to order 21 de Havilland 121 jetliners, with options for 12 more. 





“De Havilland 121 Jetliner Selected by BEA 


Airliner, powered by three Rolls-Royce 


R.B. 141 engines, can haul 70-80 passengers in standard seating configuration, up to 100 in high density seat plan. Maximum cruis- 
ing speed will be more than 600 mph. Plane is designed to operate from 6,000-ft. runways. Engines will develop 12,000 Ib. thrust. 


voice communications. System is to 
use existing VHF communications re- 
ceivers and transmitters designed to 
\cronautical Radio Inc. characteristic 
520A and also is to be able to operate 
with military ultra high frequency 
UHF) re ind transmitters 
System proposed by AMB is to be 
ible to handle up to 500 aircraft (flying 
within line-of-sight range of station) 
ind provide interchange of information 
t least once every two minutes 
(hrough ground data link stations, 
trafhe controllers or traffic control com- 
puters will be able to transmit two types 
f messages, addressed to a specific air- 
raft 
© One of up to 32 different routine mes- 
such as request for report, pro- 
contact requested, change 


CCIVCTS 


iges, 
eed, Voice 
ver to new frequency, emergency alert 
e One of up to 32 different 
onveying specific information, such as 
proceed to hx X,”” hold at “Y” alti 
tude 

Pilot's airborne data link will 
nable him to transmit both types of 
nessages, providing a choice of one of 
2 specific 


messages 


also 


ip to 32 routine messages or 3 
information messages, the latter giving 
\irplane position, altitude and time over 
the fix 

\MB is asking that system provide 


f posstble, one million different “‘ad 


34 


dresses’” to permit a specific one to be 
assigned to each aircraft.and used with 
out change for its lifetime 

Ihe agency says it also would be de 
sirable if the system permitted an emet 
message to be simultancously 
transmitted to all aircraft in the 
without taking time for a “roll call 

\irways Modernization Board speci 
fication calls for use of techniques to as 
sure that a intended for one 
urcraft cannot identally 
by another. Specification also calls for 
airborne equipment to automatically 
alert the pilot whenever it fails to re- 
ceive a ground-station interrogation for 


£eCnic 
irca 


message 
} 


i iC received 


a period of more than five minutes. 


SHORTLINES 





> Air Algerie has ordered two Sud Avia 


tion twin-jet Caravelle transports with 


scheduled in early 1960. The 


tween 


deliver 
Algerian carrier operates routes be 
Algiers and France and Switzerland as 
well as within Algeria. The Air Algerie 
order brings to 25 the number of Cara 
to date with 


velles sok options for 


inother 


P Air France plans thi 


Soviet Union for 


to include stopovers at such points as 
Leningrad, Moscow, Kharkov, Odessa, 
Yalta, Sochi on the Black Sea and 
liflis in the Caucasus. The tours will 
be flown on Air France to Prague with 
there on Aeroflot’s new 
aircraft to cities in the 


connections 
Tupolev jet 
USSR 


> Continental Air Lines, recently rec 
ommended by Civil Aeronautics Board 
for new services on routes between Dal 
las and the West Coast, savs it will 
serve these routes with Boeing 707 tur 
bojets, turboprop Vickers Mark II Vis 
counts and Douglas DC-7Bs 


> Swissair carried 992,911] revenue pas 
network during 
1957, an increase of 28% over the 
1956 figure. ‘The airline carried 13,63 
tons of freight and 4,798 tons of mail 
with a total of 114,898,610 ton-miles 
flown Ihe average load factor 


] 5 


sengers on its world 


> Trans-Pacific (Aloha) Airlines reports 
1 net profit of $63,737 for 1957 despite 
in operating loss of $79,435. ‘The loss 
offset bv revenues of $110,868 
from the sale of one DC-3 and $50,668 
from military contracts. The airline's 
volume increased from 209 


>> 1957 


222,804 in 


was 


passenger 


109 in 1956 to 
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o KHEED’s C-130B “Hercules” turboprop transport will have Hamilton §S da 
4 Hydromat propellers. This installation is another example of Hamilton Standard’ 7 BATON 


leadership in the design and production of equipment, propellers or electron COMpol il / 


if wa Zz - 
Sarena 


Propellers » Starters Air Conditioning Systems Fue! Controls 7 Valves * Pumps . Electronics 
HAMILTON STANDARD, WINDSOR LOCKS, CONNECTICUT 


for more than 50 modern types of turbine or rocket powered aircraft or missiles. 
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SPACE TECHNOLOGY 


NAVY says man could survive on moon in 22-lb. full-pressure suit (left) designed for Navy by B. F. Goodrich Co. It has now been 
replaced by lighter 8-Ib. suit. Right, North American Aviation test pilot Scott Crossfield pilots X-15 mockup in gondola of Navy centrifuge 


Navy Details Needs for Space Mission 


By Cecil Brownlow 


Washington—Navy believes it needs 
to go to space with both manned and 
unmanned vehicles to do an effective 
job on the sea. It hopes to go there as 
part of a national program involving all 
three military 

Primary and most immediate areas in 
which Navy says it has space require 
ments are in the fields of reconnais 
communications relay and _all- 


SCTVICCES. 


sance, 
weather navigation. 


Navv officials also foresee the 
bility of using satellites as anti-sub 
marine weapons, monitoring stationar 
sonar buovs, and as platforms for map 
ping ship and aircraft movements 

Bureau of Aeronautics already has 
conducted a hypothetical study aimed 

placing a_hypersoni 
1 submarine as a futuristic fol 
Polaris fleet ballistic mis 
with roughly 


pe SSI 


towards glider 
aboard 
low-on to the 
sile weapon system and 
the same advantages and problems. One 


of these problems, Navy officials be 


lieve, could be effectively solved | 
navigation satellite 

Artificial star 
could give the commander of a Polaris 
location 


its intended 


satellites, the i 


submarine a precise fix on the 
of his vessel in relation to 
target 


They 


might be used to rela 


also belie 
the submarine commander and then 
the next orbit, tell him the resu 
shot 

Such a satellite would reqt 


CROSSFIELD (left) “flies” centrifuge gondola. High G forces led to right hand console stick adaptation. At right, pilot in centrifuge 


gondola sags under force of six Gs. 
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wide tracking system to provide exact 
and complete data on the orbit, which 
Navy says it could provide through a 
network of mobile telemetry ships. 

I'he service already is gaining valu- 
able space information from its north- 
south Minitrack system established to 
monitor satellite vehicles fired in con- 
nection with the International Geo- 
physical Year and plans a similar range 
to extend across the Pacific from the 
National Pacific Missile Test Range at 
Pt. Mugu, Calif. (AW March 17 
p. 21) 

'hese tracking stations will grow in 
importance with the appearance of re- 
connaissance satellites and manned or 
unmanned space vehicles designed to 
re-enter the earth’s atmosphere. 

I'he Minitrack stations will monitor 
the reconnaissance satellites, collect and 
reduce the data transmitted from them. 
In modified form, they also can be used 
to exercise effective control over a 
manned or unmanned re-entry vehicle, 
lengthening the orbit in measured steps 
to gradually slow the vehicle and make 
re-entry possible and guarding against 
anv human control failures. 


X-15 Research 


North American’s X-15 high-altitude 
research vehicle, for example, will be 
monitored on its initial flights early 
next vear by Navy's inland tracking 
range extending from Pt. Mugu to 
Dugway, Utah, 500 mi. away. The 
X-15 will take off from the far end of 
the range at Dugway and follow a 
measured course to Edwards AFB, 
Calif. ‘The inland range will follow its 
flight, reduce data on its performance 
and exercise some control over the air- 
craft in the event of serious pilot error. 


Navy also has been active since 1942 
in attempting to solve the human 
factor barriers to space flight and is 
deeply involved in this aspect of the 
X-15 program. 

Working with the National Advisory 
Committee for Aeronautics, Navy has 
rigged the large centrifuge at its Avia 
tion Medical Acceleration Laboratory, 
Johnsville, Pa., to accurately simulate 
the flight conditions the high-altitude 
aircraft will encounter. The centrifuge, 
believed to be the world’s largest, has 
been modified to present an exact 
duplication of the X-15’s cockpit con 
trol placement, manual and visual, and 
has been extensively flown by the first 
three men scheduled to pilot the air- 
craft—North American Aviation test 
pilot Scott Crossfield, Air Force Capt. 
Iven Kincheloe and NACA test pilot 
Joseph Walker. 

In planning for the program to study 
pilot capabilities and to find means of 
compensating for human shortcomings, 
engineers managed for the first time to 
permit the pilot to actually control the 
centrifuge gondola rather than simply; 
ride as a passenger as he had in the 
past. 

The solution was found through 
a closed loop integration of the centri- 
fuge with Johnsville’s Typhoon ana 
logue computer made by the Radio 
Corp. of America. 

The centrifuge itself is powered by 
a 180-ton, +,000 hp. motor, has a 50 
ft. steel arm and gondola weighing a 
total of 84,000 Ib. 

In its overall assault to overcome 
the problems of putting man safely 
into space, Navy is conducting: 

e Spatial orientation programs at Naval 
School of Aviation Medicine at Pensa 


NAVY’S human centrifuge at Johnsville, Pa., the first rigged to afford pilot control, is 
believed to be the world’s largest. 
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KEY ENGINEERING 
OPENINGS 


AT VOUGHT 
ADVANCED WEAPONS ENGINEERING 


This Vought division is planning, analyzing 
and proposing new concepts in missile and 
fighter weapon systems. Here, tactical re- 
quirements are established for new weapons, 
feasibility studies conducted, and proposals 
prepared. 

Select openings exist in both the Advanced 
Missile Technical Group and the Advanced 
Aircraft Technical Group. These are re- 
sponsible positions for engineering special- 
ists and for design engineers up through 
lead level. Following are requirements for 
4 openings which are typical of others in 
these groups: 

Radar System Engineer or Specialist. Acro- 
nautical or Electrical Engineer (M.S. pre- 
ferred) with at least 7 years experience in 
systems and/or design for radar and fire 
control. To make high-level studies of ad- 
vanced guidance and control systems. 
Advanced Weapons Staff Engineer. Ph.D. 
preferred, with at least 10 years background 
in guidance or navigation and control sys- 
tems. To develop completely new concepts 
in guidance, navigation, or control systems. 
Electro-mechanical Systems Engineer or 
Specialist. Acronautical, Electrical or Me- 
chanical Engineer (advanced degree pre- 
ferred) with at least 7 years experience in 
autopilot, flight control, stability systems 
and inertial guidance systems and design 
work. To make high-level technical studies 
of various control and stabilization systems 
for advanced weapons. 

Advanced Weapons Engineer. Acronauti- 
cal, Electrical, or Mechanical Engineer 
(M.S. desirable) able to develop methods 
for dynamic stability and stabilization stud- 
ies. To join in, or direct, studies in stabili- 
zation, dynamic stability, missile and air- 
frame configurations, and to make flight 
path and trajectory analyses. All in super- 
sonic and hypersonic range. 

To arrange for a personal interview, or for 
a prompt report on these or other current 
openings, return coupon to: 


C. A. Besio 
Supervisor, Engineering Personnel 


CHANCE VOUGHT AIRCRAPT, 
Dept. M-! 
Dallas, Texas 


I am a = Engineer 
interested in the opening for 
Name 


Address 
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cham pl ©ONLSE the fighter whose record is written 


on aviation’s most honored trophies 


Again, the aviation world salutes the F8U-1 Crusader. 
The Collier Trophy, one of America’s highest tributes, 
has been awarded to the Navy and to Chance Vought 
for 1957’s most significant aviation achievement: 
development of this record-smashing jet fighter. 

The Crusader’s first triumph was the 1,015 mph 
national speed record that won the coveted Thompson 
Trophy. Next came history’s first cross-continent, ocean- 
to-ocean, carrier-to-carrier flight. Following that flight, 
a Crusader streaked across the nation in “Operation 
Bullet.” This 203-minute flight set an official world’s rec- 
ord and marked the first supersonic crossing of the U. S. 


= 


6 a OEE 


————vVw—_—_—_——— 
Rens Wel te 


The blazing performance that has taken aviation’s 
top honors brings unmatched air combat strength to the 
U. S. Navy. The Vought Crusader is now aboard Fleet 
carriers ... strengthening America’s power for peace. 

Scientists and engineers: pioneer with Vought in new 
missile, manned aircraft and electronics programs. For 
details on select openings, write to: C. A. Besio, Supervisor, 
Engineering Personnel, Dept. M-1. 
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OUGHT AIRCRAFT 
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CHANCE 
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REQUIRED . Alightweight, low-loss, radiation-free cable with electrical 
* uniformity for interconnecting the navigation and communication 
antenna circuits of the Douglas Aircraft Co.’s new DC-8 jet airliner. 


SPECIFIED fogyy flex Coaxial Cable 


A semi-flexible cable with tubular copper inner 
conductor, foamed polyethylene dielectric and 
commercially pure aluminum outer conductor. 


With outstanding advantages for use in aircraft navigation, communication and warn- 
ing circuits that include: 


1. Twice the efficiency of solid dielectric (RG-8*/,,) type of cable now in 
general use. 


2. Extended life characteristics that permit permanent installation and assure 
electrical stability during the life of the plane. 


Good frequency response over wide temperature variations; capable of 
withstanding highest summer ground temperatures, as well as extremely 
low temperatures found at high altitudes. 


Greater efficiency and improved system performance without the use of 
additional electronic components. 


5. Ability to operate in both pressurized and non-pressurized parts of a 
plane without the use of cable dehydrators or pressurizing systems. 


6. Lighter and smaller than many cables now installed in aircraft. 


Foamflex coaxial cable is supplied in long lengths on lightweight, disposable reels. For 
further information or inquiries, write Dept. FC. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


300 PARK AVENUE, NEW YORK 22, N.Y. 








cola, Fla., to determine and define 
human orientation, performance and 
the flight control capabilities of man 
in space flight 
¢ Bio-energetics program and a human 
calorimeter at the Navy Medical Re 
search Institute, Bethesda, Md., to 
determine human tolerances to the 
temperatures that will be encountered. 
¢ Telemetering and recording equip 
ment essential for transmission of 
physiological responses from space to 
carth is under development at the 
Medical Research Institute, which also 
is studying the physiological and 
physological stresses imposed in space 
flight. 
e High pressure environment facilities 
at Bethesda and at the Naval Medical 
Research Laboratory in New London, 
Conn., are attempting to determine the 
role high-pressure altitude can have in 
improving and prolonging the habit 
ability of space flight vehicles. 
e Flying Laboratory of Navy's Project 
RAM—Research Aviation Medicine—is 
analyzing and recording physiological 
information under field and in-flight 
conditions. 
® Acceleration and space 
grams are under wav at the Aviation 
Medical Acceleration Laboratory in 
Johnsville to try and determine man’s 
ability to withstand and perform under 
acceleration stresses and the human 
aspects of the re-entry program. 
e Maintenance of artificial atmos- 
pheres and support equipment is un- 
der development at the Air Crew 
Equipment Laboratory in Philadelphia. 
Navy claims the laboratory is the only 
one in the U.S. devoted primarily to 
this type work. 

More specifically, here is a rundown 
of the space work now under way at 
Navy's four human factors centers: 


re-entry pro 


Aviation Medicine School 


Researchers at the Naval School of 
\viation Medicine in Pensacola sav ini 
tial manned space flights should be de- 
signed primarily to ensure the absolute 
safety of the pilot, with a sharp limita- 
tion on communications, control and 
data collection. 

First manned flights, they sav, should 
follow a ballistic trajectorv. Following 
steps, officials add, should be to put a 
manned vehicle into orbit for a “mini- 
mum time,” then extended orbits and, 
finally, actual space operations 

lhe school terms pilot selection and 
training as a “critical subtask” of space 
flight and has established these basic 
parameters for a crew member—a mini- 
mum age of 30 to ensure mature judg- 
ment and emotional stabilitv; a maxi 
mum weight of 150 Ib. To gain further 
insight into the optimum training and 
selection of crew members, the school 
is now studving 
e Sound and _ vibration 


effects which 
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could become critical at takeoff 

e Influence of rocket tumbling on th« 
pilot. 

e Behavior of man in artificial atmos 
pheres and in seclusion 

¢ Influence of prolonged lack of gravi 
t2tional stimuli to the homeostatic cen 
ter of the brain. 

e Effects of prolonged weightlessness 
and artificial centrifugal gravity 


Research Institute 


Work being conducted at the Navy 
Medical Research Institute includes ex- 
periments with high and low pressure 
chambers to study the environment of 
space and biochemical laboratories to 
examine the chemical changes associ- 
ated with physiological and psychologi- 
cal stresses that will be encountered in 
space. 

he institute’s toxicology laboratories 
are studying the types and effects of 
noxious agents to be found in a con 
fined atmosphere. Its physiological data 
radio telemetry laboratory has developed 
techniques suitable for 
transmissions of physiological and psy 
chological information 

Along with its piloted centrifuge now 
rigged for X-15 research, the Aviation 


space-to-earth 


Medical Acceleration Laboratory has 
several animal centrifuges. The centri 


fuge complex is used to study various 
complex acceleration patterns, and can 
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DEVELOPMENT COMPANY 


904 Woodside Avenve 
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give full flight simulation up to 40 G 

I'he laboratory would like to 
space “at the earliest possible time” a 
small animal laboratory to test the 
formance of a small animal undergoing 
an extended period of zero gravity. On 
the earth, zero gravity can be simulated 


put into 


pel 


for a few seconds at the most 

Other programs include testing and 
development of components, capsul 
guidance systems and pilot restraint 
tems under acceleration 

The Air Crew Equipment Laborator 
located at the Naval Air Material Cen 
ter in Philadelphia is concentrating 
upon altitude envi 
ronment habitability, suits, cap 
sules and accessory equipment, cockpit 
lavout and data 
alr crew escape methods, survival equip 
ment and fatigue problems 

The laborator 
vertical accelerator and a horizontal ac 
celerator and has an explosive decom 
pression chamber that can simulate alti 
tudes of up to 100,000 ft. and tempera 
tures from SOF to plus 180F, provid 
23,000 te 


studies of extreme 
Space 


design presentation 


is equipped with 


a decompression rate of 
UUU In 

Laboratory officials also hope to build 
1 mockup of a capsule to provide th« 
breathing gases and logistics 


100 milliseconds 


necessa\’y 
for space flight plus the 

gaseous and noxious 
provisions for ventilation and insulation 


removal of 


wastes and 


re 
‘ 
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FABRICATION OR BRAZING PROBLEM ? 
STAINLESS STEEL OR SUPER ALLOY? 


STALKER supPty 


THE SPECIAL SKILLS To ACHIEVE 


D 
€SiRagie RESULT. 


Complete precision fabrications of 
jet, ram jet and missile engine com- 
ponents with emphasis on high tem- 
perature brazing of super alloys. Furnace 

equipment handles work up to 48” diameter. 
U.S. Air Force certification for both brazing and heat treat. 
Complete test and inspection facilities. 


our pre hlem may be 
pment and production fa 
cilities are at your disposal. Write, wire or 


ph yne for 


Whatever 
j 


Rineering aevei 


information 
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Accuracy measured in millionths of an inch, made 
visible to the human eye. Steel balls, the heart of 
New Departure precision ball bearings, held to 5 
millionths of an inch or less in sphericity. Graph at left 
shows sphericity variation of a ball on the order of 
one millionth of an inch (.000001") measured by 
Talyrond Machine. Graph radial divisions are .00001". 


PORTRAIT 
of PRECISION ! 


A mechanism is only as accurate and reliable as the bearings sup- 
porting its moving parts. For the designer the problem is how to 
achieve the essential rigidity or accuracy of location, yet be assured 
of extreme freedom of rotation. 


A “tip-off” to the solution lies in the chart above—super-precise 
steel balls, the heart of New Departure precision ball bearings. For, 
with balls held to 5 millionths of an inch or less out-of-roundness and 
other bearing parts finished with comparable care, such bearings can 
be mounted and preloaded to provide the hairsplitting exactness of 
location and ease of rotation required of the finest precision instruments. 
ion tele deen? Doe oe The AChiever guidance system proved in tests of the Air Force’s 
playing a vital role in successful missiles Thor ballistic missile demands tolerances often measured in millionths 
for the Army, Novy and Air Force. Above of an inch, as is the case with the New Departure ball bearings on 


—typical bearing ports, less separator ‘ " > “or 
—vunretouched photograph. which the AChiever’s precision gyros turn. 


1908-1958 
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DIVISION OF GENERAL/MOTORS, BRISTOL, CONN. 


NOTHING FOLLS L/KE A BALL 
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ATLAS thrust measuring system (left) indicates and records values of thrust gimbaling and 
misalignment forces. Device at right records missile, propellant weight. 


Three Firms Build Measuring Unit 


Three subcontractors were teamed to 
build the thrust weighing and meas- 
uring unit used for launching Convair’s 
Atlas intercontinental ballistic missile at 
Cape Canaveral, Fla. 

Convair itself did the design work on 
the release mechanism. It then sub- 
contracted the work to Space Corp., a 
company which was formed last year 
and bought out the manufacturing 
activities of Shaw & Estes. Shaw & 
Estes now operates only in the construc- 
tion business. 

Space in turn subcontracted the 
weighing and thrust measuring unit to 
Gilmore Industries, Cleveland, Ohio. 
Gilmore bought the load cells for the 
Cape Canaveral units from Baldwin- 
Lima-Hamilton Corp. 

Baldwin-Lima-Hamilton has built the 
entire equipment for Convair’s Syca- 
more Canyon test site in California, but 
it was not responsible for the Cape 
Canaveral equipment—except the load 
cells—as AviATION WEEK said in its 
Feb. 24 issue, p. 26. 


The Gilmore weight and thrust meas- 
uring system is capable of indicating 
and recording values of missile weight, 
propellant weight, thrust gimbaling 
motor forces and thrust misalignment 
forces. 

Forces are translated into values rep- 
resented by weight and thrust, pitch 
moment, yaw moment, roll moment, 
“XX” axis side load and “YY” axis 
side load. The system compensates for 
the effect of side load with respect to 
wind and with respect to interacting 
moments. A patent is pending for the 
system. 

Four of the Gilmore systems are in- 
stalled at Cape Canaveral and three are 
installed at a static test site at Edwards 
AFB, Calif., under the same subcon- 
tracting procedure. 

Besides the Edwards and Cape Ca- 
naveral installations, Space Corp. has 
handled installation of thrust measuring 
equipment for the Titan interconti- 
nental ballistic missile static test com- 
plex at Martin-Denver. 





Rocket Engine Tested on Navy Fury 
Ground view of FJ-4F Fury fighter shows modification for Rocketdyne AR-1 rocket enginc 
installation over tail pipe. Rocket uses JP-4 and hydrogen peroxide. 
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Arthur A. Nichols 


High efficiency liquid 
coolant pumps for 
electronic equipment 


For electronic equipment operating at 
high altitudes, air cooling of high input 
components becomes troublesome be- 
cause lower air density limits cooling 
fan efficiency. Liquid cooling systems 
are therefore frequently preferred for 
this type of service. Our extensive ex- 
perience over the years in the produc- 
tion of high performance aircraft 
engine pumps has been of great value 
in developing electronic coolant circu- 
lators that provide maximum weight 
and space savings with efficient heat 
transfer capabilities. 


' 


Fig. 1. Electronic equipment coolant pump. 
We have designed and built thousands 
of pumps especially well suited to 
electronic equipment coolant service 
for both airborne and ground installa- 
tions (Fig. 1). 

Our ability to tailor pump configura- 
tion to meet specific performance and 
envelope design conditions provide im- 
portant advantages to the electronic 
engineer faced with a problem in 
weight and space conservation. While 
this is of definite concern in nearly all 
aircraft and missile installations, it is 
particularly important to retrofit pro- 
grams because the new equipment 
must be made to fit existing space. The 
availability of Nichols pumps having 
unusual design adaptability, plus in- 
herent flexibility and compactness in 
application makes them particularly 
attractive. 

This feature of custom pump design 
not only means maximum simplicity 
in piping but permits further simplifi- 
cation of system design by incorpora- 
tion of relief valves and other system 
accessories in the pump itself. Nichols 
pumps can be supplied with shaft 
configurations to suit drive require- 
ments in accordance with the method 
of coupling best suited to the applica 
tion. We can also supply complete 
motor driven pumps with integral 
assemblies of pump and motor. 


Technical data is available and your 
inquiry is invited. 


W. H. NICHOLS CQ. 


48 Woerd Ave., Waltham 54, Mass. 
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Air-breathing XSM-64, Navaho cruise missile is on Cape Canaveral, Fla., test stand, at left. Rocketdyne booster has two 135,000 Ib. 
thrust chambers. At right, missile and booster head skyward as smoke obscures launch pad. 


Photos Show Navaho Firing, Separation Sequence 


Navaho booster, pushing missile higher, develops 270,000 Ib. thrust, is called most powerful of its kind. Project has been canceled. 
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Newhe ceil and its big booster near eed of shi arp climb ag shortly before airframes are due to separate. XSM-64 was powered by 

two Wright Aeronautical Division ramjet engines. 

; Long-range picture shows start of separation of rocket booster. 

Below, booster tumbles, burning in midsection, 
Last Navaho missile at end of test program was destroyed when 
, ramjet engine experienced premature cutoff. Cape Canaveral 

range safety officer destroyed weapon over Atlantic Ocean, 
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PROTOTYPE Saab J35 Draken has flown at 


EERING — 
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Mach 1.4, can go supersonic in climb. Tail pipe is partly visible on this model. 


All-Swedish J35 Aims at Mach 2 Speeds 


By David A. Anderton 


Linképing, Sweden—F'irst production 
Saab J35 Draken all-weather fighter has 
been delivered to the Royal Swedish 
Air Force. 

In a vear, first squadrons of the 
supersonic single-seater are expected to 
become operational, replacing the Saab 
J29 “Flying Barrels” now constituting 
the majority of Sweden’s combat air 
force. 

Further development of the Draken 
with Mach 2 performance and air-to-air 
missiles should become an operational 
weapon in the early 1960s. 

Prototype Drakens, powered by a 
single Swedish-built Rolls-Royce Avon 
200 turbojet with Rolls-Royce after- 
burner, have been flying at Mach 1.4 in 
high speed tests. Production airplanes, 
using the same engine but with 2 


mar 
*% 


Err Oa me taal 


STRUCTURAL changes in first production m« 


del of J35 Drake 


Swedish afterburner making full use of 
the Avon’s potential, will have top 
speeds around Mach 1.8. 

Swedish radar equipment will be in- 
stalled in production deliveries to give 
the single-seat airplane all-weather ca 
pability. First airplanes off the line will 
have night-fighting capability only. 


All-Swedish Plane 


With the exception of a few acces- 
sories and components such as its Good- 
vear wheels and brakes from America, 
the Draken is an all-Swedish airplane, 
the product of first-class engineering and 
technical talent and of close coopera- 
tion between the Saab Aircraft Co. and 
the Royal Swedish Air Force and Air 
Board. 

This exclusive AVIATION WEEK story 
on the double-delta Draken is the first 
detailed engineering analysis of the 


- 4 


J35’s design, development, flight test 
program and production. 

The Draken (Dragon) is a relatively 
small airplane, dimensionally compar- 
able to the Douglas F4D Skvyray series, 
and probably also comparable in_per- 
formance. Both planes have engines in 
the basic 10,000-Ib. thrust category; 
both are relatively light and both look 
about equivalent on drag. 

Overall length of the Draken is 46.5 
ft. and the wingspan is 30.8 ft. De- 
pending on armament, gross weight is 
between 18,000 and 20,000 Ib. Area of 
the double-delta wing is 538 sq. ft.; 
wing aspect ratio is 1.77. Leading edge 
sweep on the center wing is 80 deg., 
and on the outer wing panels is 57 deg. 

Powerplant is built in Sweden under 
license by Svenska Flygmotor. Desig- 
nated RM 6 by the Swedish air force, 
the engine is a Rolls-Royce Avon 200 


PPS anlar 
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1 includes major cockpit modification. Tail pipe has been enclosed and 


VHF antenna is installed on belly. “U” designation dewotes aircraft is undergoing experimental flight test. 
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scrics design probably equivalent to the 
RA.24, two of which power the English 
Electric P.1B. Dry rating of the RA.24 
cngine is 11,250 Ib. thrust, a type-test 
figure. With a Rolls-Royce afterburne1 
this static figure increases to about 
14,500 lb. These engines were installed 
in the prototype airplanes; production 
craft will have the same basic enginc 
but with a full afterburner developed 
by engineers of the Air Board and 
Svenska Flymotor. Thrust with after 
burning will approximate 15,800 Ib 

Complete airborne radar gear will be 
installed, including a nose scanner for 
search and a scope for presentation of 
search and other target data to the pilot. 
Fire-control radar will also be fitted. 
Standard armament configuration will 
be a pair of air-to-air missiles or two 
pods containing unguided air-to-air 
rockets. A pair of 30-mm. revolver can- 
non are mounted to fire inboard of the 
break in the wing leading edge. 


Configuration Close-Up 


The fuselage is in two major sections, 
joined by a bolted flange connection. 
Forward section includes the forward 
wing roots, cockpit, duct inlets, nose 
gear, some integral fuel tanks and 
equipment. The rear section includes 
rear wing roots, main landing gear, 
powerplant, bag-type fuel tanks, arma- 
ment and equipment. This is the major 
structural heart of the airplane, and 
once assembled, the only remaining 
structural components are two small 
wing outer panels and the vertical sur- 
face. Trailing edge of entire wing is 
blunt, starting at the tip with only the 
double-skin thickness and _ increasing 
progressively inboard to a total thick- 
ness of about two and one-half inches 
at the root. 

Che control surfaces for pitch and 
roll are at the wing trailing edge, and 
are in three segments—one inboard, two 
outboard. All three surfaces are de- 
flected simultaneously, with differential 
deflections being used to combine roll 
with pitch. There is no flap; tests on 
the Saab 210 research plane 
there was no need for the surface. 

Four petal speed brakes are mounted 
on the fuselage just ahead of the plane 
of the control hinge line. 

l'wo tandem hydraulic jacks operate 
each surface; they are fed by two sepa- 
rate hydraulic systems so that if one is 
knocked out in combat the other will 
get the pilot home. None of the aero- 
dynamic hinge moment gets back to the 
stick or rudder pedals; instead, stick 
forces are artificially generated and are 
fed back to the pilot by a system that 
senses Mach number and dynamic pres- 
sure (“QO”). 

Cowl lips are not sharp, although 
their radius of curvature is quite small. 
They are separated from the fuselage by 
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DOUBLE-DELTA configuration and tail cone forward sweep is shown in this prototype 


formation picture. Fences under delta wings reduce buffeting and give stability augmen- 




















tation. Cambered surface tests may eliminate the fences. 






















































































CLUSTER of 12 Bofors rockets, six under each wing, can be carried on Draken. This 
version is 13.5 cm. air-to-ground type. Inboard fence is at upper left. 
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Show high resistance to creep offered by special Armco Stainless Steels, 
provide useful evaluation and design data 


These stress-strain-time, or isochronous creep 
curves, not only provide designers with needed data 
but point out one of the major advantages of PH 
15-7 Mo and 17-7 PH—their exceptional creep 
strength in the range of 600 to 900 F. 

In addition to these data, which show deforma- 
tion at operating stress, time and temperature, 
extensive design information is available on other 
properties of both PH 15-7 Mo and 17-7 PH. This 
includes basic tensile and compressive properties, 
elevated temperature stress-strain curves, tangent 
and secant moduli and much other pertinent data. 
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High Strength Plus Workability 

On a strength-weight basis these Armco Precipita- 
tion-Hardening Stainless Steels offer unique oppor- 
tunities to design weight-saving, heat-resistant 
structures. They provide missile and aircraft pro- 
ducers with two of the strongest aircraft structural 
steels that are also among the most easily fabricated 
of any of the high strength materials. 

Both PH 15-7 Mo and 17-7 PH are readily 
formed, drawn and welded in the annealed condi- 
tion using standard methods. After fabrication, 
parts are hardened by simple heat treatment. 
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Designers are specifying these special Armco Stain- [ 7 
we Oe ee x ay ON ARMCO STEEL CORPORATION 
less Steels for many missile and air¢ raft parts be- | say tay wml +o + eng | 
cause they combine economical producibility with ; Armco PH 15-7 Mo | 
2 , : 1 1 Send me information on ‘ - | 
the properties that resist high stresses and heat. | [1] Armco 17-7 PH | 
They offer you new possibilities in aircraft design | 1 am especially interested in these properties. ==> 
and production. | meme on 
For information on the properties and fabrica- T  deetame | 
tion of Armco PH 15-7 Mo or Armco 17-7 PH ahead 
Stainless Steel, just fill out and mail the coupon, | | 
| City Zone___ State as | 
L_____—_ _ _._ ees .— — — — — — — — al 
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ARMCO STEEL We 


ARMCO STEEL CORPORATION + 1738 CURTIS STREET, MIDDLETOWN, OHIO 


SHEFFIELD DIVISION «© ARMCO DRAINAGE & METAL PRODUCTS, INC. * THE ARMCO INTERNATIONAL CORPORATION 
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The engineers got a close-up view... 
but this AUTO ZOOM * Lens took the risk 


The bird was a bust. But the engineers, 
using closed-circuit TV and the Perkin- 
Elmer AUTO ZOOM Lens pictured above, got 
a pad-side view. Lens and camera (and the 
bird) were the only casualties ...a small 
price to pay for observations that will help 
insure the success of the next launching. 

The P-E AUTO ZOOM mounted on a stand- 
ard closed-circuit TV camera lets you mon- 
itor near or distant action or instruments 
from one position ... with one camera... 
without loss of focus or change of lenses — 
and from a point out of range if something 
goes wrong. 


*TM 


Here are just a few applications for the 
AUTO ZOOM : 


e Engine test stand observation ¢ Wind tunnel 
observation ¢ Launching pad observation e Air- 
port traffic control ¢ Battlefield surveillance e 
Target simulation ¢ Production line surveillance 


Wherever you can use closed-circuit TV, 
you can use an AUTO ZOOM to good advan- 
tage. Remember, too, an AUTO ZOOM can 
often do the work of a second camera — at 
one-tenth the cost. 


Write for illustrated brochure and prices. 


The auto zoom Lens for TV cam- 
r using Vidicon ty tubes 
from 6 feet to infinity. 
and focusing can be 

» remotely through motori 


ENGINEERING AND OPTICAL DIVISION 


Perkin-Elmer Gyn 


NORWALK, CONNECTICUT 




















Exclusive Series 

Aviation Weck, with this article, be- 
gins a two-part series on Sweden’s Saab GIANNINI AC OOM i 2 OM 
J35 Draken supersonic interceptor. 
David A. Anderton, Aviation Week's ACCELE 55463.) 8 Oe Oe st 
European editor, is the first technical 
editor to see the airplane in any detail 
and is the first to write an on-the-spot Wide Dynamic Range 
report of what he saw. Next week, Part : 
II will include an exclusive series of pro- Extremely Low Threshold 
duction photographs of the aircraft. ; 

Low Null 














1 minimum dimension of about two 
inches. The inlet duct system has an 
internal bulge that improves flow dis- 
tribution at the engine face. 
The J35 generally behaves like any 
contemporary fighter aircraft with high 
supersonic performance. There are 
some detail differences; the prototypes 
have been flown without stabilitv aug 
mentation, although a pitch damper on 
the autopilot circuit will be installed 
in production airplanes. So far there 
has been no need for a yaw damper, 
although this could be a later addition 
also. 
Center of gravity position is not 
defined in terms of per cent of chord 
for the J35. Usual procedure is to keep 
it as far aft as possible; normal position 
is just behind the leading-edge break in 
wing planform 
Normal travel of the CG during one 
flight is a maximum of four inches 
For different load alternatives a travel 
of about one foot is possible. 
The only flight restriction on the 
airplane is in the case of the rolling 
pullout, where the roll rate is still kept ACCURATE, CONSISTENTLY RELIABLE AC out- two disc springs. Acceleration in 
to a lower value than possible because put, proportional to linear accelera- puts move the magnetically damped 
theoretical calculations still are incom- tion, is provided by this new Gian- mass, causing a proportionate 
plete. nini accelerometer. Available in change in the output voltage of a 
Stalling behavior is a little different; ranges from +1 g to +20 g, the differential transformer. Cross-talk 
after the stall at extremels high angle instrument has a full scale output effect is minimum (0.003 g/g at 10 
of attack, the J35 will trim at a high of 6 volts which may be fed directly 4 cross acceleration on a lg instru 
into a relatively low impedance with ment); repeatability and hysteresis 
angle of attack in a stable attitude. If little or no phase shift. are below thresholds of measuring 
ihe angle is further increased the plane NULL VOLTAGE IS 0.015 VOLTS, of which equipment. 
becames unstable and then stable again. at least 90% is harmonic, assuring _|DEAL SECOND ORDER SYSTEM RESPONSE is 
Ground effect on a delta with such a wide dynamic range for the instru- achieved in the Model 24614 by mag 
ment. With a basic threshold sensi- netic eddy-current damping.The her 
tivity as low as 0.0001 g/g, input’ meticaily sealed instrument is oil 
accelerations on the order of 0.0017 filled for stability of output under 
g's will provide a 10 millivolt change _yjbration. Specially designed and con 
in output. structed for use in critical airborne 
NO COULOMB FRICTION IS EXHIBITED in control, stabilization, and flight test 
this design, bearings are eliminated applications, the instrument is 
by suspending the mass between readily adapted to telemetering 


AP T 


FLIGHT test measurements are recorded by Te Po Qe M TT. Pe TAS 


two Heiland oscillographs which are in- 
stalled in Draken radar nose section. 


G. M. GIANNINI & CO., INC., 918 EAST GREEN STREET, PASADENA, CALIF. 
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TALL JAILS are no problem... 

















For any phase of supplying aviation 


doors or buildings . .. for any type 


ot 


aircraft housing or production 


. investigate International Service. 


to HOWARD H. WRIGHT, President 
Howard S. Wright & Co., Inc. 
General Contractors 


Seattle, Washington 


‘‘not when we can include 
INTERNATIONAL HANGAR DOORS 

in a project such as this one for housing 
Boeing B-52’s at Moses Lake, Washington!” 


The tall tails and wide wings of America’s giant jet bombers 

can make hangar heating a problem . . . a single outsize opening 

can permit excessive heat loss. International engineered doors 
provide minimum opening for in-and-out passage of these big planes at 
Larson Air Force Base, Moses Lake, Washington .. . in one of the 
largest thin-shell concrete hangars in the world. Motor Operated 
Sliding Doors made up of 80 leaves . . . 21’ 842” wide by 32’ high... 
serve the eight openings to the hangar. Each opening is 215’ 

wide by 32’ high. In addition, there are eight tail doors 

which each measure 20’ wide by 23’ high. Each combination works 
simultaneously or individually ... and hangar access for 

giant planes is no problem. 


Aviation Division h 
[ 


INTERNATIONAL STEEL COMPANY 


1457 Edgar Street 
Evansville 7, Indiana 











1 low aspect ratio is very high and there- 
fore the deceleration is high before and 
after touchdown. Like some _ other 
deltas, the Draken, as mentioned 
earlier, has no flaps. 

Normal flight routine is to use after 
burner from the start of takeoff until 
the Draken is well up and away. Opera- 
tional pilots should be able to get off 
the ground in about 1,650 to 2,000 ft 
it takeoff speeds between 150 and 175 
mph. An experienced Draken pilot can 
reduce that run to 1,500 ft. 


Climb and Maneuvering 


Initial rate of climb is on the order 
of 30,000 to 40,000 fpm. Rate of roll 
is tremendous because of the airplane’s 
small span; 200 to 225 deg. per second 
is the normal rate used by Saab pilots 

With the thin wing of the Draken 
there is little trim change in the tran 


Bevond that, the 
rapidh to its 


sonic speed range 
plane will accelerate 
maximum Mach number 

Prototypes powered by the Avon 200 
with a Rolls-Rovce afterburner can hit 
Mach 1.4 now; but the Swedish full 
afterburner in production airplanes will 
boost that figure to about Mach 1.8 

Approach speed is about 200 mph 
The airplane is trimmed for a landing 
incidence of 12 to 14 deg. Touchdown 
is at about 137 mph., and the normal! 
landing roll without brake parachute 
with moderate braking is about 2,000 
ft 

The landing roll can be greatly r 
duced. On a dry runway, 
Saab pilots have come to a stop within 
1,400 ft. of the touchdown point. Op 
crational pilots are expected to be able 
to land in less than 2,000 ft 

Operational airplanes will have a 


concrete 


FUEL distribution and flow is tested on this wheel. Device is in vertical plane through 
thrust axis; flight direction would be from left to right in picture. 


ae 
Bie 


DRAKEN climate chamber takes nose section and forward 


_ i 
r 


"tee ae aes oe ke wy 
. is! isd 6 


simulate altitude 


and temperature extremes. Radome shape shown above will be on production J35s. 
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CONVEX 


CONCAME? 
COMPLEX 


CAN 
BUILD IT 


HOUSINGS 
FOR 
AIRBORNE 
ELECTRONICS 





Complete manufacturing, processing and 
inspection facilities housed in 500,000 
feet of plant space ideally qualify 
Kaman to produce housings and chassis 
for even the most intricate airborne elec- 
tronic equipment. Kaman's experience in 
producing parts of magnesium and the 
other aircraft metals to rigid tolerances 
ond specifications has earned it a part 
in several missiles and rockets programs. 
Have you considered Kaman? Write for 
equipment list and illustrated facilities 
brochure to J.W. Marshall, Manager. 


SUBCONTRACT DIVISION 
THE KAMAN AIRCRAFT CORPORATION 
BLOOMFIELD 6 CONNECTICUT 








brake 
run low 

Landings after 
proach speeds formed on 
velopment flight testing. Pilots brought 
the Draken in over the fence at 195 
mph., touched down at 16f 
stead of the 
140 mph. On touchdown, they popped 
the chute, slammed on full brakes and 
came to a grinding halt less than 2,800 
ft. from the 
of field performance 
conditions 


parachute to keep the landing 


high ap 
part of de 


abnormally 


mph., in 
usual figure of less than 


fence. This is indicative 
under combat 


Flight Testing 


More than 700 flights have been 
racked up to date on the three proto 
tvpe aircraft, now recently joined by 
the first production plane Before 
these, the aerodynamically similar Saab 
210 had made about 1,000 flights in 
the low-speed regime to check the ex- 
pected flight characteristics of the 
double-delta wingform. 

Flight of the first prototvpe Draken 
was Oct. 25, 1955, and the second fol 
lowed it into the air shortly after 
First production airplane flew Feb. 15 
this year. 


lirst 
without 
on Jan. 26, 
during flight tests it 


prototype flew supersonicall 
ifterburner for the first time 
1956. Two months later 
went supersonic 
in a climb 
Normally the 


immediately to the 
l’orce for evaluation tests, 


third prototype goes 
Swedish Au 
so that the 
has been doing most of its 
third 
undergoing the rigors of 
winter Lulea, Sweden's 
farthest-north permanent air base just 
below the Arctic Circle 

Most of Saab’s 10 test pilots under 
Bengt Olow, chief of flight test, have 
checked out in the J35. Six of these 
are rated as engineering test pilots, 
including Olow. 

Flight test data is recorded photo 
graphically and electronically with oscil 
lographs and camera recorders. ‘Tele- 
metering has not yet been used, but 
the subject is a hot one in engineering 


Roval 


company 
flying with two prototypes. The 
currently is 
operations at 


discussions now. 

Flight-test instrumentation is _half- 
bought and half-built at Saab for spe- 
cial purposes. 

One example of aerodynamic fixing 
brought out by early flight tests is the 


MEASUREMENT centers use port and starboard armament bays (top and bottom). Pilot 
can switch from one type of program to another during flight to utilize time to utmost. 


by 
Roy E. Marquardt, 


President 


In all of the complex of modern 
weaponry no area affords more chal- 
lenge than the field of supersonic and 
hypersonic propulsion. Here, where 
the stringent requirements for engine 
weight, size and thrust are creating 
problems of critical consequence, 
Marquardt engineers and scientists 
are making continuous progress. 

The supersonic ramjets now being 
produced at our new Ogden, Utah, 
manufacturing facility provide the 
flight power for the Boeing Bomarc 
interceptor missile. Under John Win- 
ter, our chief engineer in power- 
plants, Marquardt engineers spent 
many thousand engineering man- 
hours, to make this engine the fastest 
and most efficient air breathing 
engine in our defense arsenal. 

Two Marquardt ramjet engines 
sustain the flight of the Bomarc after 
it is launched vertically into the air. 
The ramjets provide a range that 
allows the weapon to destroy enemy 
bombers at a far greater distance 
than any other missile presently in 
use in air defense. 

The Bomarc application is only one 
of the many propulsion projects now 
underway at Marquardt. Currently 
under development are several ad- 
vanced supersonic ramjet engines for 
application on future weapon systems. 

Other activities are advancing 
man’s knowledge of hypersonic pro- 
pulsion, special high energy fuels, and 
Aircraft Nuclear Propulsion. 

Engineers and scientists with a 
vision for the future are invited 
to investigate the opportunities at 
Marquardt. Address your inquiries to 
Jim Dale, Professional Personnel, 
16551 Saticoy Street, Van Nuys, 
California. 
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To Powerplant Engineers Facing an ENGINEER BARRIER * 








Marquardt Means Opportunity -—The 
critical requirements for powerplants of small size 
and high power density are offering new challenge for 
engineers and scientists at Marquardt, the company 
where an engineer barrier has never existed. Here in 
an engineering environment, you will work with a 
management that recognizes and rewards the contri- 
butions of engineers. Look to your future by looking 
to Marquardt, today. Address inquiries to Jim Dale, 
Professional Personnel, = 

16551 Saticoy Street, dt ; 

Van Nuys, California. marquar ancent .. 


Shown here: John Winter, Chief Engineer Powerplants Sub-Divisi 





% ENGINEER|BARRIER~—an achievement level beyond which you cannot advance 
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Grows Hair on Billiard Ball — No Sale! 


Southwest = Airmotive Co. 


LOVE FIELD, DALLAS 
DISTRIBUTION DIVISIONS: KANSAS CITY © DENVER 


1932 A QUARTER CENTURY OF LEADERSHIP —-———— ] 958 


HISTORIC 
RESTORER LACKS 
DISTRIBUTION 


A Hair Restorer, so potent it grows 
crew-cuts on billiard balls, is not being 
sold because its maker has no field dis- 
tribution, it was learned today. 


Thus, Manufacturer Bertram B. B. 
Botts, Esq., is in the frustrating posi- 
tion of enjoying few, if any, sales with 
a product potentially worth billions. 
Incidentally, he also is up to his neck 
in Hair Restorer and crew-cut billiard 
balls. 


Mr. Aviation Manufacturer, if you 
have a fine product but poor distribu- 
tion, there may be a moral here for 
YOU. In the Jet Age, your problems 
will multiply as never before. Users of 
jet equipment will require you — per- 
haps by contract to guarantee 
never-failing parts support in the field. 


Southwest Airmotive can’t handle 
Hair Restorer, but in the distribution of 
aircraft and engine units and compo- 
nents, we have one of flying’s most 
capable and experienced teams. We are 
boosting sales and improving relation- 
ships between manufacturers and their 
airline and private aviation customers 
throughout Midwestern and Southwest- 
ern USA. 


To the 25 leading manufacturers 
whom we now represent, we have 
brought around-the-clock, personal 
field contact and liaison; longer pro- 
duction lead-time; advertising, and 
effective on-the-spot inventory and 
salesmanship. 


To the customer, we have brought 
convenience; a vital “second source”’; 
shorter lead-time, and savings in inven- 
tory, freight, and obsolescence, to name 
but a few of the benefits. 


Should you not be satisfied with your 
own distribution, contact: Marketing 
Manager, Southwest Airmotive Distri- 
bution Division, Love Field, Dallas, 
Texas. 





fence installation on the delta wings. 
These fences give more stability aug- 
mentation and reduce buffeting con- 
siderably 

Cambered leading edges, another 
trick in the aecrodynamicist’s bag, are 
under test on a_ prototype Draken, 
Outer panels have been built and 
should be ready for installation and 
flight about now, following the com- 
plete overhaul of the two company- 
operated prototypes during the bad- 
weather period that Sweden suffers 
carly each year 

Saab engineers expect a 10-15% im- 
provement in the lift-drag ratio with 
the cambered wing. ‘This order-of- 
magnitude improvement has shown up 
in the Convair F-102A with a similar 
wing fix. They also expect to eliminate 
the wing fences with the cambered 
surface. 


Draken Design Details 


The double-delta configuration of 
the Draken is its most unusual and 
recognizable feature. There were good 
aerodynamic reasons for the choice, 
and they stemmed from a series of 
theoretical calculations done by the de- 
sign team under Erik Bratt, chief de- 
signer for the J35. 

Requirements originated during the 
two year period 1949-51 as a follow-on 
for Saab’s J29 “Fiying Barrel” inter 
ceptor. Basic design goal was to pro 
duce an interceptor capable of knock- 
ing down sonic-speed jet bombers. ‘The 
Swedes, who live somewhat closer to 
Russian boundaries than the Ameti- 
cans, believed it probable that the 
Soviets then were operating near-sonic 
light jet bombers. This was knowledge 
that took a longer time to be officially 
appreciated in the United States. 

By 1952 the engine had been se 
lected—it was to be a Rolls-Rovce 200 
series built under license in Sweden 
by Svenska Flvgmotor. ‘The design 
team began the routine of making more 
detailed layouts, setting equipment and 
pilot in place 

Four men started the preliminary 
design of the Draken: Bratt, who is an 
engineer and a pilot; one mathema 
tician, and two aerodynamicists—one a 
supersonic specialist and the other a 
subsonic specialist. 

Flight envelope for the proposed in 
terceptor cut through Mach | at low 
iltitude, and continued to increase in 
speed to a maximum at 36,000 ft. 
Above this level the speed dropped off 
to where the limitation of engine, in- 
let and airplane set the minimum value, 
From there down to sea level it fol- 
lowed the usual curved line between 
altitude and sea level stall. 

Wing area and span are affected by 
altitude requirements as well as_ by 
minimum and maximum. A series of 
aerodynamic calculations taking these 
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North American's UTX Jet Utility 


Trainer — the “Sabreliner” 


The UTX comes. out 


The fuselage of North American’s UTX is out of its jig. In a few 
weeks the plane will be completed and early this summer it will 
thunder into the air. 

Transport —trainer—cargo plane—tactical support craft—the 
UTX will be one of America’s most versatile airplanes. Powered 
by twin turbo jets, it will fly halfway across the continent without 
refueling. Its speed will be 500 mph, its cruising altitude 39,000 
feet. The plane was designed by North American at company 
expense, to answer an official Air Force request for the develop- 
ment of a jet utility trainer. 

Wind tunnel tests for the new craft were conducted at the CWT 
—the Southern California Cooperative Wind Tunnel. Since 1945, 
the CWT has been responsible for the aerodynamic testing of a 
host of military and civilian aircraft—among them the Voodoo, 
the DC-8, the Starfighter, the Hustler. 


The CWT serves its five owner companies, a number 
of governmental agencies, and other aircraft manufacturers. 
If you would like more information regarding its services 
and facilities —or employment opportunities 
you are invited to write us. 


SOUTHERN Operated by the 
CALIFORNIA California Institute of 
COOPERATIVE Technology. Owned 
WIND by Convair, Douglas, 
TUNNEL Lockheed, McDonnell 


nd North Ameri » 
ymond Ave., Pasadena, California and No eis 





GOOD WILL... vital for every airline 


An Exide battery helps protect yours 


SILVIUM RESISTS CORROSION 


Silvium alloy grid 


after corrosion test. 


58 


Non-Silvium alloy 


grid after same test. 


Departure time ... plane loaded... 
ground power disconnected ... now 
many vital instruments must rely on 
battery power. Battery failure means 
replacement and delay—loss of pres- 


tige, goodwill. 


Here’s low-cost protection against a 
battery’s most destructive enemy— 
grid corrosion. Exide Aircraft 
Batteries feature corrosion-resistant 
Silvium* grids that outlast other 
alloys as much as 100%. Only Exide 


Batteries have Silvium. 


Why be without this important pro- 
tection. When you buy batteries, 
simply specify Exide. For informa- 
tion, call your nearby Exide sales 
office. Or write Exide Industrial 
Division, The Electric Storage Bat- 
tery Company, Philadelphia 2, Pa. 


*U.S. Patent 


Exide 








Make wings of glass? Well, not yet! Glass has amazing absorbent, and low in expansion and contraction 


properties, but naturally has application limitations. And, because L-OF is one of the world’s largest 


You'll be time and money ahead if you call in an producers of flat glass, we can supply you with 
] 


L:-O-F technical adviser, right from the start. “grid photo-tested”’, technically top-quality gli 


Depending upon formulation and manufacture, reasonable prices. 


glass can be made even stronger than some metals If you have any question concerning 


made to close tolerances . .. lighter than developments in aircraft glass, send it to Aircraft 


aluminum .. . sensitive (or insensitive) to light, Division, Dept. 7338, Libbey°-Owens’Ford Glass 


heat or electricity . . . corrosion resistant, non- Company, 608 Madison Avenue, Toledo 3, Ohio 


LIBBEY - OWENS: FORD a Great Name in Glass 


TOLEDO 3, OHIO 





CONTOUR TRENTWELD TUB- 
ING is furnished in ten basic 
classifications: Pressure Tub- 
ing, Mechanical Tubing, 
Aircraft Tubing, Heat Re- 
sistant Tubing, Orna- 
mental Tubing, Sanitary 
Tubing, Beverage Tub- 
ing, Large Diameter 
Tubing, Shaped Tubing, 

and Formed Tubing. 











TRENTWELD tubing is equal in strength and 
has more uniformity than tubing made by any 
other method of manufacture 


Trent offers tubing in sizes ranging 
from %” to 40” O.D. and in a wide 
range of grades. These include: 
Hastelloy,* Zirconium, Zircaloy, 
Titanium and 19-9-DL grades. All 
are made by an exclusive welding 
which 
virtually eliminates the bead. Fur- 


process—Contour Trentweld®- 


thermore, by cold working and an- 
nealing after welding, Trent makes 
the weld equal in strength and corro- 
sion resistance to the parent metal. 

To insure that Trentweld tubing 


60 


is of the highest quality attainable, 
a rigorous quality control program 
is carried out. Samples of each lot 
are tensile tested. Periodic tests — 
flattening, reverse bend, flare and 
flange, coil, and pressure — are 
conducted. Rigid corrosion tests are 
made on all lots intended for corro- 
sive applications. When requested, a 
unique “single-wall’’ X-ray inspec- 
tion is made as your final assurance 
of a sound, uniform product. 

Why not take advantage of Trent 


quality when you order stainless or 
high alloy tubing? For further in- 
formation, write for the Trent tubing 
handbook, Trent Tube Company, 
East Troy, Wisconsin. 


*Trademark of Hayne ote elo 


TRENT 
TUBE 
COMPANY 


Subsidiary of Crucible Steel Company of America 


GENERAL OFFICES: EAST TROY, WISCONSIN 
MILLS: EAST TROY, WIS.; FULLERTON, CALIF. 
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MARION MECHANISMS 


.-.. designed to meet system objectives 


Each of these Marion mechanisms is a solution to a specific indicating or 
control problem encountered in some particular instrument application, 
including those illustrated on the preceding page. Engineering, in each case, 
was begun and carried through to achieve a certain combination of weight, 
size, readability, stability, ruggedness, or other mechanical and electrical 
characteristics. New materials, in new configurations, are often essential. 
Marion Mechanisms are providing, in the latest and most advanced inte- 


grated indicating systems, proof of the virtues of this design approach. 


marion electrical instrument company 
Grenier Field, Manchester, New Hampshire 


END PIVOTED HIGH TORQUE 
EXPANDED RANGE NAVIGATION 
COAXIAL, CENTER PIVOTED FLAG 
COAXIAL TORQUE GENERATOR 
CLASSIFIED 

RELAY 


FLEXURE PIVOTED HIGH TOR 
PEN MOTOR 


END PIVOTED HIGH TORQU 
KING SIZE END PIVOTED HI 

SECTOR DISPLAY STEERING INDICATOR 
NO JEWELS, NO PIVOTS, NO HAIRSPRINGS 
INTERNALLY PIVOTED SLIM MEP1 


INTERNALLY PIVOTED WIDE ANGLE BIASED 
DISPLAY 


16°° SUB-MINIATURE ANNUNCIATOR 
HIGH ACCURACY SHIELDED 





Liquid Oxygen Tank for Thor 


his liquid oxygen storage tank, part of the Thor ground support complex, is shown on its 
way from the manufacturing plant of Cambridge Corp., in Lowell, Mass., to Hanscom AFB, 


Bedford, Mass. 
hold 13,500 gal. of liquid oxygen at 


From there, the tank was to be flown to Cooke AFB, Calif. 
297.4F, the tank is 50 ft. long and 8 ft. high. 


Designed to 


Built along the lines of a Thermos bottle, it consists of an inner tank of stainless steel and 
an outer tank of aluminum. The space between the tanks is a vacuum and serves to insulate 
the liquid oxygen. The tank weighs 32,000 Ib. empty and over 200,000 Ib. full. Its own 
wheels give the unit on-site mobility. Cambridge Corp., a wholly-owned subsidiary of 
Carrier Corp., builds similar equipment for Atlas, Jupiter and Redstone missiles. 


factors into account gave a 
that was too big and had to be cut 
The Saab aerodynamicists didn’t 
reduce the span because of 
the reduction in ceiling that would 
follow. Thev had already selected a 
delta as a result of equipment and lay 
ut considerations, so the only thing 
to do was to chop area out of the delta 
This could best be done at 


wing arca 


cown. 
want to 


cometry 
the leading edge. 

But such cutting brought a 
lend; the normal position of the cen 
ter of pressure on a delta wing 1s fairly 
far forward of where a designer wants 


divi 


The center of gravity of a delta is 
too far aft of where he wants it, so 
that the fuselage has to grow in length 
forward for balance. 

Chopping into the leading 
noves the center of pressure aft. ‘The 
CP-CG relationship becomes conven- 
tional. Compare the J35 with other 
lelta-winged aircraft; its shorter nose 
hows one result of the double-delta 

The Draken did not get area-ruled 
t birth because Whitcomb’s theory 
iad not vet been developed. Later on 
fter the lines were fixed, Saab aecro- 
lvnamicists got the word and immedi 
tely checked the layout of the Draken 
Like delta-winged aircraft, the 
rea distribution wasn’t bad, because 
the wing thickness is well distributed 
ind the maximum thickness is well aft. 
So the Draken passed with a reasonable 


edge 


most 
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area-ruk hape and didn’t require 
redesign 

Ihe area distribution is more favora 
ble when the J35 is carrving weapons 
externally, such as the pair of air-to-air 
missiles or rocket pods that are to be 
part of its standard interceptor arma 


ment 


Project Growth 


At the time of J35 
sign, there four 
May, 1950, the group had increased to 
ind three stressmen un 


preliminary de 
were engineers. B 
nine designers 
der Bratt 

The engineers knew there 
in having some full-scale 


would be 
in advantage 
flight tests of their unusual lavout, par- 
ticularly at the low-speed end of the 
flight spectrum where handling chat 
acteristics assumed tremendous impot 
tance. So thev designed the Saab 210, 
a beautiful little half-scale model of the 
Draken geometry The design and 
drawings took and the 
shop matched that figure in construc 
tion. The 210 flew on Jan. 21, 1952 
and made about 1.000 test flights that 
turned in reams of useful data for the 
Now, shrouded in tarpaulins, 
front of the flight-test 


nine months 


designers 
it sits idle in 
building 
Later in 1952 the detailed 
had forced further growth of the team 
to about 30, 
the design group has grown to the cu 
rent total of about 


design 
in succeeding vears 


and 


130 engineers, not 


‘PROBLEM 
WELDING? 


aq 


Use i 


Low-Hydrogen 
Electrodes 


PaH Low-Hydrogen electrodes give 
you industry’s widest choice of alloys 
for welding “difficult” steels. There's 
a chemical analysis to match most 
parent metals. 

Welds are of X-ray quality, with great- 
er ductility at high tensile strength, 
and better impact properties. For 
more detailed information, write for 
Bulletin R-29, Dept 301H, Harnisch- 
feger Corp., Milwaukee 46, Wisconsin. 


HARNISCHFEGER 


WELDERS « ELECTRODES 
POSITIONERS 








A Small Heart 
For a Big Voodoo... 


Record-breaking plane carries compact, 
reliable Denison variable delivery pump. 


Deep inside the record-breaking McDonnell 
Voodoo is a tiny heart pumping enormous 
hydraulic pressures—the Denison variable 
delivery pump. So small, it will fit in your 

hand. So powerful, it will supply in a matter 
of milliseconds the amount of oil required 

at 3000 psi to give life to landing gear, 
flaps, control surfaces on this supersonic 
plane. So reliable, it was selected for the 
new Voodoo, holder of three cross-country 
records— Los Angeles to New York, New 

York to Los Angeles, and round trip coast 

to coast—and the Thompson Trophy! 


High power-to-weight ratio 
High efficiency 

Quick response 

Excellent suction characteristics 
Reliable 

Easy maintenance 


AP6V series: 6 gpm at 1500 rpm, 
8750 rpm normal, 4500 rpm maximum, 
8000 psi, approximately 14% lbs. 





AMERICAN ——__— 
Brake Shoe 
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including tooling, lofting, stress and 
weights group. This is a remarkably 
low number of people to have turned 
out detail designs for a high-supersonic 
airplane. 

Prototype design 
1952, and the first 
leased to the shop in October, 
later the first prototype 


started in Mav, 
drawings were 1X 
1953 
Iwo 
flew 

This is the first of two articles on the 
Saab ]35. The second will appear next 
week.) 


Swiss Vote for P.16 
As 2nd-Stage Fighter 


Geneva—Swiss_ Parliament Lower 
House has voted to order 100 Swiss 
built P.16 ground support planes as the 
second stage in the replacement pro- 
gram of the Swiss Air Force. 

First stage was the purchase last No- 
vember of 100 Hawker Hunters at a 
cost of about $74 million including 
— and engines (AW Nov. 25, p 


years 


The decision on the P.16 order was 
reached after a heated three-day debate 
which reached its climax when a vote 
of 111 against 36 in favor of “buying 
Swiss” was taken. 

A second vote of 101 against 7 de- 
termined that the required 100 Arm- 
strong Siddeley Sapphire engines, plus 
50 spares, should be built in Switzer- 
land under license. 

Cost is estimated at $103 million of 
which $7.95 million will be charged to 
the license-built engines. 

The whole matter is now subject to 
Upper House approval. 

(he Flug-und Fahrzeugwerke A.G 
FFA), Altenrhein, gets the production 
order with delivery scheduled to be 
completed by the end of 1962, but the 
government-sponsored federal aircraft 
works at Emmen (Edig. Flugzeugwerk) 
will supervise production including final 
assembly and flight test. The FFA 
was bitterly attacked throughout the 
debate for never having kept anv prom 
ised delivery date 

Arguments against the highly-favored 
Grumman Super Tiger (F11F-1F) were: 
elt is too expensive. In January this 
vear Grumman was asking $210 million 
for 100 of this tvpe. Now, to produce 
them under license would still 
ibout $140 million total 
¢ Only prototypes of the modified ver 
sion suitable for Swiss requirements are 
ivailable. It is primarily a fighter and 
to adapt it to ground support work 
vould take at least two vears of further 
development 
e Its takeoff and landing performance 
is not short enough for Swiss condi 
tions. 

Toward the end of the 
merits of the Grumman Supet 


cost 


debate, the 
liger 
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WCIe emphasized and it was 


pres¢ nt ne 


again 
recommended to continu 
gotiations with Grumman with a view 
to equipping the Swiss Air Force with 
next 


a series of Super Tigers as the 


stage in its replacem« nt program. 


French Continue Cuts 
In Orders for Aircraft 


Paris—As a result of a 25% cut in the 
1958 French Air Force budget, 
orders for new aircraft were 
sharply while production rates on other 
aircraft orders were slowed down 

Aviation Werk reported previously 


several 


reduced 





New Self-Mobile 
AIR CONDITIONER 


for Airline Ground Support 





HOKANSON H-35 


®@ 67% more cooling capacity than any other mobile unit 
® Lower capital investment 
© 20 new features 


The Hokanson H-35 has a full 35-ton IME 
refrigeration Capacity and is capable of 
“Comfort Zone” 
the largest jet airliners at any airport in the 
regardless of climatic conditions 


maintaining 


world, 


The heavy duty 
gine drives both truck and 
35 has 
ing a trouble-free dry type condenser. It is 
designed the 
exclusive manufacturer of 
ditioning equipment 
tailed descriptive booklet. 


units. The H- 


Hokanson 


CG Hanso 


2140 Pontius Avenue « 


International Harvester en- 


AW March p 227) that ac 
prototypes such as the Leduc O.2 n 
jct and Sud Aviation supersoni 
Vautour, have 
climinated. Other cuts re 
tional Assembl budget 
clude 
e Dassault 
order for 370 aircraft was 
250 and the production rate wa 
to nine. Super 


models are ju 


bomb« 
been complete 
( ilec in NX 


debate 


Super 


Mystere. Origin 


] 
¢ 


Super 


; 
reauces 


duced from 15 monthh 
\i vstere production 
now coming off line 
e Breguet’s original order for 100 of 
its anti-submarine turboprop aircratt 
Alize, 


tion 


was reduced to 75. First produ 


Alize aircraft is just coming off 





© Lower operating cost 


temperature in 


air conditioning 
20 new features, includ- 


nation’s leading 
aviation air con- 
Write today for de- 


COMPANY, In Cc, 


los Angeles 25, California 





“Keeps your passengers in the Comfort Zone!"’ 





WHY DOUGLAS ENGINEERS AND SCIENTISTS GO FURTHER... 

At DOUGLAS, you'll work to expand the 
frontiers of knowledge in today’s most 
advanced missiles program 





*< 
Aor eee 


2. Honest John 3.Sparrow 4. Thor iIRBM 


: 
_ 
7 


1. Nike 


rn ~ 
VARS 


5S. Secret 6. Secret 7. Secret 8. Secret 


it's no secret that we're in the “‘missile business" to stay...with seventeen years 
behind us and an ever-expanding future ahead 


There can be no mightier challenge than to be 
assigned to any one of the major projects now 
under way in the Douglas Missiles Division. 
Some — like Nike and Honest John — have 
pioneered missile development. Others on which 
Douglas engineers are engaged are extending the 
horizons of present-day development...cannot be 
mentioned for reasons of national security. 74 


~ 
GO FURTHER 


WITH —* 


i 
sy 


> A FIRST IN MISSILES 


These are the projects that require engineers 
who are looking far beyond tomorrow. You will 
use all of your talents at Douglas and have the 
opportunity to expand them. Your only limita- 
tions will be of your own making. Douglas is an 
engineer’s company ...run by engineers. Make it 
your working home and build an important and 
rewarding future in your field. 


For complete information, write: 
E. C. KALIHER 
MISSILES ENGINEERING PERSONNEL MANAGER 
DOUGLAS AIRCRAFT COMPANY, BOX 620-M 
SANTA MONICA, CALIFORNIA 








ROCKET POWER 


These engines, available now to your speci- 
fications, feature: 

@ Simplicity 

@ Economy 

@ Reliability 
Regeneratively cooled, but minus conven- 
tional plumbing, they incorporate easily 
obtainable standard “‘shelf’’ components and 
hypergolic propellants. The cost is low. Per- 
formance is high. Complete information and 
specifications available from: 


Field Offices 
349-55 West First Street, Dayton 2, Ohio 
10835 Santa Monica Blivd., Los Angeles 24, Calif. 
1000 Connecticut Ave., N.W., Washington 6, D. C. 


RMI 


REACTION MOTORS, INC. 


DENVILLE, N. J. 





(Booster engine (left), 
Sustainer engine (right), 
shown actvol size.) 





Ring King 
for 

King Rings! 
Phone the King 
representative 
nearest you: 


W. L. TAYLOR 
2915 NORTH SECOND STREET 
PHILA., PA 

NEBRASKA 4-2444 


McWILLIAMS INDUSTRIES 
14 SOUTH PARK STREET 

MONTCLAIR, NEW JERSEY 
PILGRIM 6-3500 


N. O. BERGGREN 
36 GLADWIN DRIVE 
WESTFIELD, MASSACHUSETTS 
LOGAN 8-5347 


HERBERT R. JONES 
1156 NORTH BANK 
R. D. 1 
MILLERSPORT, OHIO 


C. I. CRAIS 
1918 28TH AVE., SOUTH 
BIRMINGHAM 9, ALABAMA 
TR 9-4673 


A. E. RASMUSSEN 

1348 NORTH 387TH STREET 
MILWAUKEE, WISCONSIN 
DIVISION 2-2066 


MIDWEST SALES COMPANY 
1934 W. FARWELL AVENUE 
CHICAGO 26, ILLINOIS 
AMBASSADOR 2-8254 


P. GLENN SMITH 
1045 W. HUNTINGTON DRIVE 
ROOM 202 

ARCADIA, CALIFORNIA 

RYAN 1-6396 


D. P. DOWNING COMPANY 
1321 7TH STREET 
BERKLEY 2, CALIFORNIA 
LANDSCAPE 4-1838 


J. T. HANSEN 

333 TAYLOR AVENUE 
SUITE 102 

SEATTLE, WASHINGTON 
MAINE 4325 


¥ 


FIFTH WHEEL CO. 


BOX 759 + WILKES-BARRE, PA. 


Phone GRanite 4-637] 


line. Breguet also had its air force or- 
der for 15 four engine Sahara cargo 
aircraft cut to four 

e Navy will delay placing an order for 
100 Dassault Etendard IVs 

e Fouga Magister jet trainer produc- 
tion order will be cut back to six 
monthly from 12. 

e Sud Aviation Vautour production 
rate has been reduced from nine to four. 
Original order for 360 Vautours, to be 
delivered in three versions—bomber, all 
weather fighter and attack—was cut 
back to 160. Most will be all-weather 
and attack versions 

French will sell about 25 of the 160 
to the Israeli Air Force. 
eSud Aviation has had an original 
order for 250 Djinn helicopters cut 
back to 120. The original order for 280 
Alouettes was sliced to 180. 

In addition, 150 Sikorsky S-58 heavy 
helicopters, which were to be built by 
Sud Aviation under license, were cut 
back to 80. Production rates on both 
the Djinn and Alouette were cut just 
about 50%. 


British Will Spend 


More for Missiles 


London—British Government will 
step up its spending on missiles during 
the 1958-59 fiscal year while cutting 
back purchases of conventional aircraft. 

The government reported to the 
House of Commons last week that 
overall spending under the 1958-59 air 
estimates will be $159 million less 
than in the current fiscal vear. 

“We are spending less on aircraft,” 
a spokesman said, “although we shall 
be building up the deterrent with Vic- 
tors and Vulcans and introducing the 
Mark 7 Javelin for its defense.” He 
said the decrease in expenditure on 
aircraft is partly offset by increased 
spending on armament, ammunition, 
missiles and weapons of all kinds. 
Spending on airframes and engines is 
down 22% while on the other cate- 
gories it is up 50%. 

First production deliveries of the 








T-37 Engine Award 


Award of an $8,352,272 contract to 
the Continental Aviation & Engineering 
Co., Detroit, for jet aircraft engines has 
been announced by the Air Materiel 
Command, Wright-Patterson AFB, Day- 
ton, Ohio. 

The engines are for the twin-jet T-37 
Air Force training plane. 

The Detroit contract was one of three 
totaling more than $25 million awarded. 
I'he other contracts went to United Air- 
craft Corp., Stratford, Conn., $16.8 
million, and Ryan Aeronautical Co., San 
Diego, $1,387,293. 
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Basic Tool Industries, Inc. has 


the technical experience and facilities 


for forming, machining and 


fabricating exotic-metals. 
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4135 GRADE 
© AMS - 6372 


KEEPS THE PRESSURE ON 


FUEL SERVICING | 


| 
| 
oh. 


ADAPTERS 


Tapered seat, self-centering, cannot cock. 
Internal contour provides maximum flow 
with minimum pressure loss. 

Provide the most efficient form of connection 
for single point fueling. ’ 
Type A-5, with one of several variable hous- 
ings shown. Types A-2, A-3, A-4, and A-6 
also available. 

All adapters meet General Specification MIL- 
A-6425A. 


COUPLING VALVES 


Self-sealing coupling valves mate with adapt- 
ers shown above to make positive leakproof 
connection for transfer of fuel. Full flow, 
minimum pressure drop. 

Valve can be connected or disconnected under 
pressure without loss of fuel. 

Type D-1, illustrated, meets Specification 
MIL-N-5877A. 

Other styles available. 


BUCKEYE IRON & BRASS WORKS 


AW, BOX 883, DAYTON 1, OHIO 


Please send complete information on Buckeye aviation refueling equipment to: 











Title 
Company 
Address 
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de Havilland Firestreak are scheduled 
during the year and service trials of the 
Bristol Bloodhound surface-to-air mis 
sile will begin within the next few weeks 
at North Coates. 

l'wenty-cight million dollars will be 
spent on American missiles during 
the year, it was reported, an expendi 
ture denounced by opposition spokes 
men 

Total spending under the 1958-59 
air estimates is to be $1.3 billion, $5¢ 
million under the current year’s esti 
mates. Because there is no U.S. aid 
in the new estimates, and because Ger 
man contributions to maintainance of 
the Royal Air Force in Germany will 
be less, overall reductions amount to 
the $159 million figure. 

Other points made during the au 
debate: 
e English Electric’s P.1 will come into 
service with fighter command during 
the vear. 
@ Javelin Mark 7 and Mark 8 are to b« 
equipped with afterburners to extend 
their effective life. 
¢ Blackburm’s NA 39 supersonic naval 
strike aircraft, powered by twin dc 
Havilland Gyron Junior turbojets, is 
being considered for the Roval Ai 
lorce as well as designs put forward 
by industry in reply to a general oper 
ational requirement for an aircraft to 
replace the Canberra. 
e Discussions are underway with the 
Army on a successor to the Blackburn 
Beverley transport. 
eSome 260 V-bombers have been 
ordered, including 77 Victors, 75 Vul 
cans and 108 Valiants, of which 160 
aircraft have been produced. 
e Britain’s V-bombers are capable of 
making the roundtrip to Moscow with 
out aerial refueling. 
e Work is almost complete on V 
bomber bases and the radar chain. 


USAF Housing 


Model shows USAF officers’ quarters to be 
built at Mather AFB, Calif. Designed to 
combat rising land costs, building would be 
eight stories high and would house 408 men. 
Construction would be of exposed concrete 
with aluminum windows and louvers. Cost 
is put at $3 million. Facility is designed to 
stay within Congressional limitation of 
$7,500 per man. Unit is prototype for 
future construction at other air bases. 
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By using extruded or mill-rolled shapes and flash butt- 
welding, American Welding can frequently help cus- 
Extruded Shape tomers slash production costs of their circular products 
over other methods of manufacture. Savings in expen- 


Formed and Fiash sive metals are substantial, plus sizable reduction in 
machining time. And where some of the more difficult 

Butt-Welded... be 5 
metals to weld — such as titanium, aluminum, zircon- 
the Low-Cost Way ium, stainless and heat-resistant alloys — are required, 


American Welding has the special knowledge and equip- 


to Make this 268 ib. ment to do those difficult jobs to your specifications. 
Stainless Steel Ring The use of flash butt-welded rings, bands, and assem- 


blies has saved millions of dollars for jet engine manu- 
facturers ... why not investigate what economies it can 
mean to you. If it's circular and of metal — call American 
Welding first! 


NEW PRODUCTS CATALOG AVAILABLE. Write today for 20-page 
catalog illustrating the many type: f rcular products American 
Welding can form, weid and machine for you, 


AMERICAN WELDING 


THE AMERICAN WELDING & MANUFACTURING CO. 


420 DIETZ ROAD © WARREN, OHIO 





FROM CIRCUITS TO CONSOLES 
FROM BREADBOARD TO TACTICAL 


ERCO has built electronic and electro- 
mechanical devices on a production basis 
— from subminiature transistorized servo 
amplifiers to complete computers for per- 
manent installation or ruggedized for use 
in mobile units of all types. 


We can work to your specifications and 


ELECTRONIC COMPUTING BANK 


we can supply the design and production 
engineering to further assist you. 


No matter what your requirements are, we 
can help you. Send today for your brochure 
... “ERCO Production Facilities” .. . for a 
more comprehensive picture of our abilities. 








RADAR ANTENNA 








TYPICAL CONSOLE 





NUCLEAR PRODUCTS - ERCO DIVISION, QCf INDUSTRIES INC., RIVERDALE, MARYLAND 


AMERICAN CAR AND FOUNDRY + AVION » CARTER CARBURETOR + SHIPPERS’ CAR LINE + W-K-M »* ADVANCED PRODUCTS 
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USAF Seeks Weapon Environment Data 


By James A. Fusca 
\ir Force weapon systems of th« 
future will have to live and fight at al 
titudes varying from the present oper 
itional ceiling of about 75,000 ft. te 
interplanetary space itself. 

Natural and induced environmental 
conditions encountered at these alti 
tudes, called hyper environments, arc 
being studied for USAF bv Radio 
Corp. of America to assure suitability 
of future weapon systems through 
analysis of available knowledge and dc 
velopment of simulation techniques for 
integrated testing of subsystems, equip 
ment and components. 

Philosophy of the study has ‘been 
to develop ideas for design of simula 
tion facilities capable of operating over 
the limits of the different environments 
wherever possible and which will be 
applicable to many types of equipments 
and systems. 

Study is being conducted for the 
Environmental Criteria Branch _ of 
USAF’s Wright Air Development 
Center by RCA’s Defense Electronic 
Products Division. First part of the 
study—assembly and analysis of avail- 
able data—has been published as 
WADC ‘Technical Report 57-456, by 
R. A. DiTaranto and J. J. Lamb. 


Future Weapon Systems 


For purposes of the study, future 
USAF weapon systems are classified as: 
e Sustained flight vehicles. These are 
the powered vehicles deriving most of 
their lift from aerodynamic means (the 
remainder from centrifugal force). 
Maximum altitude of flight is arbi- 
trarily defined as 150,000 ft. 

e Boost glide vehicle. ‘These are 
vehicles which generally are powered 
for the first few seconds of flight, mse 
above the atmosphere, re-enter and 
reach their destination in a hypersonic 
and land conventionally (using 
lifting surfaces). Altitude and speed 
limits for this vehicle are considered 
to be from 100,000 ft. and 4,000 mph. 
to 300,000 ft. and 18,000 mph 

e Ballistic vehicle. This vehicle is 
powered during its first few seconds 
of flight, rises above the atmosphere, 
ind follows a ballistic trajectory to its 
target (no contributing aerodynamic 
lift Altitude and speed limits for 
this vehicle are considered to be 75,- 
000 ft. at 11,000 mph. and 450,000 
ft. at 18,009 mph. 

e Satellite vehicle. These are vehicles 
placed in an orbit so that their velocity 


glide, 
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PREDICTED operating ranges of future manned and unmanned aircraft and missiles: boost 
glide vehicle, according to National Advisory Committee for Aeronautics, is generally pow 
ered during first few seconds of flight; after re-entry, it approaches target in hypersonic glide. 


generates a centrifugal force equal to 
the earth’s attraction. Altitude and 
speed limits of this vehicle are 350,000 
ft. at 20,000 mph. and no upper limit 

These future weapon systems will 
be exposed to two kinds of environ 
mental conditions present 
naturally above the minimum altitude, 
and those created by the operations of 
the vehicle and interaction between 
the vehicle and the natural environ 
ment 

Environments generated by 
tion of the vehicle might include shock, 
excitation du 


those 


Opec Ta 


vibration and acousti 
ing takeoff, landing or powerplant op 
eration as well as operation of rotating 
or oscillating equipment within the 
vchicle 

Interaction with th« 
such effects as vibra 


natural environ 
ment could cause 
tory oscillations due to 
fects, high acoustic 
dynamic effects, and high temperatures 
resulting from high speeds 

Specific induced environments con 
sidered are: 
e Temperature. 
© Acceleration. 
e Vibration. 
e Shock. 
e Zero gravity. 


aeroelastic ef 


noise from acro 


Induced environments are highh 
dependent upon design of the parti 
ular vehicle in question. Induced t 

perature, for example, is dependent t 
a large upon weight of th 
\ehicle, system, 
range, velocity 


laver 


degree 
Shape, siz¢ 


and boundar 


cooling 
altitude, 
condition 


Natural Environment 


Although much moderately accurat« 
on the natural environ 
it high altitude 


more is being gathered as part of 


data is available 


ments encountered 
and 
the International Geophysical Year and 
imilar knowledge of 


. 
faince 


projects ictual 


these environments will best be 
from a relatively long duration 
strumented satellite 

Natural envire 
the study are 
¢ Atmospheric composition. 
e Extremely high vacuum. 
e Solar radiation. 
@ Ozone. 
® Dissociated 
@ Aurorae. 
© lonized gases. 
© Solid particles. 
e Magnetic field. 

Iwo tvpes of temperature environ 
found in aircraft, missile and 


well in 


considered 


nments 


gases. 


ment are 
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ENTIRELY 


NEW 
CONCEPT 


in electrical 
connectors! 


Makes or breaks 


innumerable contacts 


simultaneously! 


Photo shows Cole Connector with 109 contacts 
used on Snark missile. 50 ampere contacts. 
Static pressure required to close is only 50 Ibs 


Self-Aligning, Withstands High Shock and Vibration! 


Here is an entirely new type of electrical con- 
nector that can make or break any number of 
contacts simultaneously, is fast, positive, and 
requires far less pressure to close than conven- 
tional connectors. It will withstand high shock 
and vibration, yet can be manufactured economi- 
cally in small numbers. 


The revolutionary new Cole Connector achieves 
all this because of the unique two-ball-and-socket 
principle of its contacts which automatically 
compensates for imperfect alignment of pins, 
thus eliminating the need for close tolerances. 


Gun Fire 


Heaters Transformers Rocket Mounts 


Switches 


Even further misalignment of pins, due to shock, 
vibration and temperature changes does not im- 
pair its operation. 


A positive seal of the basic terminal arrange- 
ment is possible. For high temperature use, 
ceramic parts can be used. 


Designed to eliminate ground-support connec- 
tion troubles on guided missiles, the Cole Con- 
nector is adaptable to a wide range of other 
applications. Send us your specific requirements 
and we will determine how it can be applied to 
your needs. 


GROUND-SUPPORT CABLES and 
plugs, because of the self-aligning 
feature of the new Cole Connec- 
tor, can be made as a quick-action 
type, hinged and toggle-locked, re- 
placing time-consuming screw-on 
types that create thread problems. 


ELECTRIC CO. 


Switches 


ee) 
| New Miniaturized Electrical 
Substation (using Cole 
Connectors) for ground- 
power check-off of 
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satellite flight. ‘Thermodynamic heating 
occurs as missiles satellite rockets 
pass through the atmosphere into space 
and during all high speed phases of 
winged aircraft flight. Satellites in orbit, 
on the other hand, will be subjected to 
radiant heating from the sun 

Present state of the art of aerody- 
namic heating permits calculation of 
the temperatures of boundary lavers of 
air at high velocities. At altitudes to 
250,000 ft. in Mach 4 flight, tempera- 
ture of boundary laver air about 
1,400-1,600F. At Mach 6, temperature 
is 3,100-3.500F. 

‘hese temperatures, however, are not 
the skin temperatures of the vehicle 
Skin temperature is a function of cool 
ing, heat sinks, radiation losses and time 
in the high temperature environment. 

For the sustained flight vehicle with 
| mission time of one to two hours, pre 
dicted maximum skin temperature is 
2,000F. Internal temperatures will vary 
as a function of design but the proposed 
value for internal ambient temperature 
is 930F with an initial rise from —65 
to 930F within 10 min. 

Boost glide vehicles, although cap- 
able of generating temperatures beyond 
the melting point of structural mate- 
tials, have been assigned a nominal 
value for external heating of 2,000F. 
Both external and internal temper:tures 
will vary with the flight path of the 
vehicle, although for vehicles remain 
ing 160,000 ft. temperatures 
should remain almost constant 
do in sustained flight. 

Ballistic vehicle temperatures should 
ipproximate those of the boost glide 
vchicle except that the flight path indi- 
cates heating from the ground up about 
160,000 ft., radiation cooling through 
ipogee to re-entry l'emperatures at re 
entry should be kept below 2,000F ex- 
ternally and 930F internally 

Satellite would be protected from 
high temperatures on by an 
artificial nose In orbit, normally 
cncountered be 
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Acceleration Values 

For all types of vehicles, values of 
acceleration to which they are exposed 
probably will be greatest in ground han 
dling and on takeoff and landing. Above 
75,000 ft. and below 300,000 ft., antici 
pated accelerations are less than 10Gs 

Re-entry accelerations of 8Gs for one 
minute are anticipated for the boost 
glide vehicle. The ballistic vehicle may 
attain 60Gs deceleration. Now high G 
values are expected above 300,000 ft 

Some of the deleterious effects result- 
ing from accelerations are: higher than 
normal effective pressures are induced 
in fuel and hydraulic lines, etc., relavs 
with their contacts oriented along the 
direction of acceleration may not be 
pulled out by the magnet, acceleration 
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cause bottoming or change chat tudes where air density is ver 
acteristics of vibration damping devices. 
All vehicles will be subjected to vibra li 
tion and acoustic excitation, the magni ot propagated by the 
tude and frequencies of which will pn of the At thes¢ 
marily be determined by the power powerplant mechanical 
plant used. and all surfaces which 
Highest magnitude 
cur during boost launch, lasting 
“about 10 sec. Acoustic excitation duc 
to the powerplant will be ver 
on the ground and at takeoff because of 
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which takes place in denser an 
the skin, the K 
caused bv the ibr 
dependent upon the 
within the skin st1 


ft! insport ition 


Or 
great ousti 
itin 


surface 


the higher power requirements of these densit 
vehicles. This effect will be 
by ground reflections 
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DELAVAN 
FUEL 
INJECTORS 





From design through final inspection, every 
detail of Delavan Fuel Injectors receive the meticulous 
care you would « xpect to be given to the finest watch 


Fuel nozzles and injectors are manufactured regularly for flow 
ranges as high as 50 to 1, and on occasion nozzles have been furnished 
which provide good atomization over flow ranges as high as 100 to L. 


Flow tolerances not exceeding + 1% at maximum flow and 


other close tolerances at ratings less than maximum can 
be furnished as production items on certain types of nozzles. 
Spray angles are often guaranteed within + 2 


when measured 4” from the orifice. 


So you see, precision design and manufacturing are commonplace at Delavan. 
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Delavan designs and produces Fuel Injection devices for 
America’s leading aircraft and missile engine manufacturers 
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INTELLIGENCE 


“The Mostest 
and the Fustest’’ 


Modern Infrared Battlefield 
Surveillance systems, developed by 
Servo Corporation of America, pro- 
vide the ultimate in all-weather, 
day-and-night intelligence on enemy 
movement. Observing from manned 
aircraft or drones, Servo Corporation 
IR Surveillance systems are highly 
effective — even against carefully 
camouflaged positions. Information 
is relayed without loss of time 
through data links to the command 
post for an immediate estimate of 
the tactical situation. Result: More 
time for command action. 


If fact, Servo Corporation's IR 
Surveillance systems provide com- 
mand with information that is in- 
comparably fast, accurate, and thor- 
ough. It can show enemy action while 
it is occurring, or record it for later 
use. Servo Corporation IR is effective 
any time, any place... for any size 


area, in any part of the world. 


Information on Servo Corpora- 
tion IR systems for reconnaissance, 
fire-control, guidance, and for other 
military purposes is available in a 
special IR Brochure. Please write 
for your complimentary copy. 


SERVO 


CORPORATION 
of AMERICA 


20-20 Jericho Turnpike, New Hyde Park, L.1., N.Y. 
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than in normal Highest 
magnitude of shocks has been the re 
sult of irregular burning of solid propel 
lants, booster separation and_ similar 
circumstances. 

Above 75,000 ft., operational shocks 
would be due to booster separation, 
near hits by enemy action and wind 
gusts. Booster separation shocks as 
large as 200Gs are possible. Wind gusts 
will cause shocks dependent on gust in 
tensity and on the speed and size of 
the vehicle. Above 300,000 ft. no non 
catastrophic shocks are anticipated. 


operations 


Zero Gravity 


Future vehicles will be traveling at 
speeds where part of the lift counter 
acting the force of gravity will be due 
to centrifugal force. As with orbiting 
satellites, vehicle equipment may have 
to function at or near zero gravity. 

Of all the high altitude effects, prob 


ablv the zero gravitv condition gives 


rise to some of the most unusual ef 
fects. These include: 
e Air bubbles may not rise in batteries 
and so may contaminate the plates, r 
ducing or stopping the flow of current 
from the battery 
e Direction-sensitive 
operate correctly. 
e Pumps designed to operate on the 
ground may not work because hydraulic 
heads present on earth would not exist 
in a zero gravity condition. 
e No tendency for mass movements of 
air. Heat transfer due to convection will 
not take place as hot gases won't rise. 
e Clearances in spring-mounted equip 
ment will change 
@ Devices working on fluid level will 
not operate properly 

This is the first of a series of two 
articles on hyper environments. The 
second, describing results of analysis of 
natural environments, will appear in 
next week’s issue.) 


devices mav not 


Cornell Klystron Lifts Microwave 
Pulses to Record Power Radiation 


Buffalo—Microwave pulses with a 
peak power of 21 million watts, believed 
to be the largest peak power ever radi 
ated, has been transmitted by Cornell 
Aeronautical Laboratory by means of a 
specially adapted, continuously pumped 
klystron. 

Performed under a research contract 
with Army Ordnance, the achievement 
is significant to the future development 
of ICBM detection equipment, Army 
says. Project, however, was without 
funds for three months during the fall 
federal budget-cutting period. 

Klystron developing the large peak 
power has been adapted from klystrons 
used *1 the Stanford University linear 
accelerator and built by Varian Bros 
lube requires continuous pumping to 
maintain sufficiently high vacuum. 

Problem of detecting an ICBM war- 
head with a relatively low radar cross 
section at very large distances requires 
one or both of the following improve 
ments to conventional radars 
e High power. Detectability of a war- 
head is a direct function of the average 
power illuminating the target. Average 
power on target can be increased by in- 
creasing the length of the radar pulse as 
is done with Lincoln Laboratory's Mill- 
stone Hill radar, or by increasing the 
peak power transmitted as would be 
done with a radar utilizing the Cornell 
technique. 

e Signal analysis. More than a dozen 
companies throughout the country are 
working on techniques for “fine struc- 
ture analysis” of radar return signals. 
These techniques—for example, Colum 
bia University’s Onmiange Digital Ra 
dar (ORDIR) (AW Aug. 19 p. 28)— 


integrate the received signal over a 
sufficient period of time to raise its 
strength from far below the noise level 
of the receiver to a level where it can be 
analyzed on a cycle-to-cycle basis 

System developed by Cornell con 
sists of the large Varian S-band kh 
stron, vacuum pumping equipment 
high power modulator, control console, 
plus a waveguide run to an eight 
foot parabolic antenna on the roof 
Transmitted pulses are two microsec 
onds in length, with a 60 cvcle prf. that 
brings the average power to above thre« 
kilowatts. 

Primary problem faced in the project 
was coupling the generated microwav« 
energy through the waveguide and an 
tenna system into free space. To pre 
vent breakdown of the S-band wave 
guide at the high power levels under 
study, waveguide is pumped down to a 
moderate vacuum. 

Special irises had to be developed 
One of several approaches explored con 
sisted of using a spherically shaped “‘iris’ 
to couple the waveguide feedhorn to aii 
where the fixed parabolic antenna beams 
the energy into space at about a 45 deg 
angle. 

Spokesman for the Cornell Aeronauti 
cal Laboratory said that many experts 
in the microwave field held the opinion 
that the highest usable power that could 
be generated was about five megawatts, 
and that therefore the Cornell project 
was impossible. 

Most logical continuation of the pro 
gram would appear to be raising of the 
average transmitted power and ex 
ploring problems involved in applying 
the technique to an operating radar 
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THE VITAL DIFFERENCE 


Always ready for use 


Always reliable In\u 


Non Aging — ready for instant serv- 
ice at any time, whether measured 
by clock or calendar—that’s medium 
and high pressure Fluoroflex®-T 
hose fabricated from a compound of 
Teflon® resins. Working life is un- 
limited for practical purposes. 


Permanent reliability is assured by 
a manufacturer with complete con- 
trol of hose production, as well as 
fitting and assembly fabrication. It 
is confirmed by use on virtually all 
liquid fuel and many solid fuel mis- 
siles produced to date ... proved by 


\ 


years of in-flight service on mili- 
tary and commercial aircraft. 


Handles the most corrosive fluids at 
temperature extremes, including the 
exotic fuels. Fluoroflex-T hose as- 
semblies are ideal for use in launch- 
ing and fueling systems as well as 
in the fuel and hydraulic control 
systems —up to 3000 psi. Their 
slender silhouette and compact fit- 
tings conserve valuable space in con- 
fined missile envelopes. 


Vital Facts About Teflon. End prop- 
erties of products made from Teflon 
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powder can change significantly 
with even minor or accidental alter- 
ations in processing. Your best 
guarantee of absolute reliability is 
the manufacturer’s experience. 
Specify Fluoroflex-T for the hose 
that’s backed by unequalled experi- 
ence in fluorocarbon hose. 


This 64-page aircraft 
plumbing handbook gives 
detailed information on 
Fluoroftex-T hose and hose 
components, It’s available 
on request. 


@ Fluoroftex is a Resistofiex trademark, reg., U.S. pat. of. 
@ Teflon is DuPont's trademark for TFE fluorocarbon resins. 


Originators of high temperature fluorocarbon hose assemblies 


FResistofl ex 


CORPORATION 


Roseland, New Jersey - Western Plant: Burbank, Calif. - Southwestern Plant: Datias, Tex. 
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CESSNA 175, company’s newest addition to its business line. Four-place airplane, powered by Continental GO-300-A geared engine, is 
particularly suitable to high-altitude flight. New floating cowl suspension modulates engine noise. 


{viation Week Pilot Report: 





Gearing Sparks Cessna 175 Performance 


By Robert I. Stanfield 


New York—Power and _ efficiency 
parked by its six-cylinder, 175 hp 
Continental GO-300-A geared engine, 
mark Cessna’s sixth and newest addi 
tion to its business line: the single-en 
zine, all-metal, four-place Model 175 

Power-geared engine, with .75 to | 
ecar ratio, 3,200 rpm. at 
takeoff 

Reduction gears for propeller drive 
prop at three-fourths of enginc 
rankshaft speed (providing prop speed 
of 2,400 rpm. at rated engine speed of 
3,200 rpm. Maximum rpm. can b 
maintained to 10,000 ft. Fuel grade 
is 80/87 octane. Dry weight of engin 


gencrates 


turn 


1s 314 lb 


ind cu. in 


Compression ratio is 7.3:] 
displacement is 301.37 
Kev characteristics evidenced during 

flight evaluation by AviaTion WEEK 
included 
e High altitude performance. At 10 
000 ft.. pulling 70% 3.150 
rpm.—airplane with full 
indicated 135 mph. for 
mph 
e Rate of climb. Efficiency of M« 
Cauley fixed-pitch metal propeller, $4 
in. dia., with ground clearance of 12 in 
noted during takeoff and climb at maxi 
mum gross weight: 1,200 fpm. at tak« 
off; 1,100 fpm. at 4,000 ft.; 700 fpm 
at 7.000 ft 

@ Noise level. 
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Engine sound is noticc 


ly modulated 
to geared engine prin iple 
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floating cowl 


Cessna ties reduction 
plus its new 
ispension in- which 
ittached to channel aluminum 
ing fastened te four engine 
points, instead of being rigidly fastened 
to airframe. Cowl floats freely over 


edge of firewall 
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BUBBLE-TYPE contour windshield adds to 175’s styling. Contour is formed by air pressure with no additional molding by hand. New 
panel mounts flight instruments on left side, controls center, engine instruments right, radios on center line. 
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SAVE by specifying custom-engineered 
bellows and all accessories from one source 





The complete “‘package’’ (Fseamless metal bellows and all assembly 
components) costs less, performs better when designed as an integral 
unit . . . produced to one high standard of quality . . . tested under 
uniform procedures . . . and delivered already assembled. 

You cut handling, assembling, testing, incoming inspections and paper 
work in your plant. What’s more, custom-engineered Bridgeport Pack- 
aged Bellows mean lowest possible unit cost and only one manufacturing 
responsibility. 

Wide selection of bellows metals, plus choice of multiple plies, permits 
outstanding stability under tough conditions of temperature, pressure, 
corrosion and vibration. Bellows sizes from subminiature 4’’ O.D. up 
to several inches O.D. 

Ask your Bridgeport sales engineer about Packaged Bellows for air- 
craft, rocket and missile applications . . . or write for Bulletin J-103. 


@ 
Robertshaw Fulton 
ae 


BRIDGEPORT THERMOSTAT DIVISION © Milford, Conn. 
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tour of us aboard, 175 grossed out 
at maximum—2,350 Ib. 

New paint scheme enhanced 175’s 
sleck lines. Bubble-tvpe contour wind 
shicld added to its stvling. To cut down 
drag and seal out elements, Cessna d¢ 
signed top of instrument panel with 
built-in receptacle to receive bottom of 
windshield. 

Walk-around inspection also showed 
thoroughness of company’s cowl sus 
pension. Feature may be extended to 
all of Cessna line, AVIATION WEEK was 
told. Engine mounting points holding 
cowl are connected to rubber shock 
mounts. These are fastened directly to 
the engine mounts. Bolt attaching 
engine mounts to firewall supports rub 
ber shock mounts, is aimed at cushion 
ing noise and vibration. Both the upper 
and lower cowl may be removed inde 
pendently. 

Oil cooler, standard equipment, i 
mounted directly on engine. Carbureto1 
is Marvel NA4-5 float tvpe. Intake svs 
tem is routed through oil sump. Stain 
less stecl mufflers are included. Pro 
vision is made for optional installation 
of engine-driven vacuum pump. Bat 
terv is aft of luggage compartment anc 
is accessible through panel door 

Weather was favorable for transition 
Wind was from the NW at 15 kt. Sea 
level pressure was 30.16 in. (1021.7 
mb.). Outside air temperature was 35] 

Airplane was boarded via casv step-up 
to cabin. Foam-rubber seating was com 
fortable—we had two big men in the 
back—and seats could be adjusted fore 
and aft for case of flving 


Preflight Check 


Cockpit check showed fuel selector 
valve on floor between front seats 
l‘our-position valve—left, night, both 
and off—was positioned on “both,” 
normal procedure for takeoff and land 
ing. Starting procedures are simpk 
With throttle cracked, engine fired 
quickly without anv prime. Engine in 
struments, located on right side of new 
instrument pancl, went right to the 
green 

New pancl mounts all flight instru 
ments on left side, directly in front of 
pilot. Radios are mounted on center 
line of right side paneling. Electrical 
switches are grouped top center: engine 
controls, including throttle, bottom 
center. Fuel gages are electric. Instru 
ments and controls are easily read and 
accessible to both pilots. 

l'axiing was smooth and visibility was 
good. Light pressure was required for 
turns, even over rough terrain. Nos« 
wheel travel travels 30 deg. left or right 
and is hooked into rudder control. 

Before taking runway, mags wer 
checked at 1,600 rpm. and we wer 
ready to go. We had trimmed nose 
down a few degrees, left our flaps up 
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Feats of Hercules, No. 2 


The mighty Lockheed C-130 
HERCULES can transport 90% of 


New missile muscle ime cfubiiaww ne 


tional with, and under develop- 
now for NATO bases! ment for, the U.S. Armed Forces. The HERCULES 
7 

will fly missile cargoes non-stop for distances over 
3400 nautical miles, at cruise speeds of 305 knots. 
The rugged “go anywhere, haul anything” capa- 
bilities of America’s first prop-jet combat cargo 
carrier add new strength to NATO supply lines 
—at a time when these far-Hung bases are more 

vital to the free world than ever before. 
In addition to “beefing up” the global mobility 
of the Armed Forces, the HERCULES is making new 
friends for the United States by its prodigious 
feats. Example: a C-130 of the 322nd Air Divi- 
sion, 317th Troop Carrier Wing, Evreux-Fauville 
Air Base, France, transported a 28,700-pound 
generator from Laon, France, to where it was 
badly needed to supply electric power in Adana, 
Turkey—and flew the 1981 nautical miles non- 

stop in less than seven hours 
Like all Loc kheed designe d anc 

the C-130 HERCULES can be counted upon to do 
its assigned jobs with outstanding ability, no mat- 


ter how difficult the task. That’s why— 


Lockheed 


means leadership 


Lockheed Air raft Corporation 
GEORGIA DIVISION, Marietta, Georgia 
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Petroleum Helicopters, Inc. services entire 
Western Hemisphere with aircraft sparked by AC! 


68,000 hours of service and over 4,000,000 trouble-free miles 
in 22 Bell Helicopters using 32 engines! Mr. C. L. Tysdal, 
Superintendent of Maintenance for Petroleum Helicopters, 
Inc., has this to say: “AC LA-47s are the best plugs available 
for our hard-working Bell equipment!” 

From arctic icecaps to tropical jungles, Petroleum Helicopters’ Starts 
Bells carry the payloads! Helicopter operation makes the most 
severe demands on spark plugs . . . steady speed and high tem- 
peratures over prolonged periods. And reliable AC Spark Plugs 
meet these challenges. They burn away fouling carbon and oil 
deposits as soon as they form . . . stay cleaner longer! AC Air- 
craft Spark Plugs deliver the high-incendivity spark so necessary 
for peak power and efficiency. 

For better performance and lower maintenance, install AC 
Aircraft Spark Plugs in your plane, TODAY! 


A’ Watch Walt Disney Studios’ ZORRO every week on ABC-TV AIRCRAF T 
oa AC SPARK PLUG 9% THE ELECTRONICS DIVISION OF GENERAL MOTORS SPARK PLUGS 
Ua 


DISTRIBUTED BY: Airwork Corporation: Millville, New Jersey; Miami Springs, Florida; Nework, New Jersey; Atlanta, Georgia; Alexandria, Virginia; Cleveland, Ohio 
Pacific Airmotive Corporation: Burbank, California; Seattle, Washington; Oakland, California; Kansas City, Kansas; Denver, Colorado; Linden, New Jersey 


Southwest Airmotive Company: Dollos, Texas; Konsas City, Kansas; Denver, Colorado. Standard Aero Engine Lid.: Winnipeg. Manitoba; Vancouver, 8.C.; Edmonton, Alberto, 


Van Dusen Aircraft Supplies, Inc.: Chicago, lilino's; Minneapolis, Minnesota; Teterboro, New Jersey; East Boston, Massachusetts; Alexandria, Virginia; Richmond, Virginia 





CONTINENTAL GO-300-A six-cylinder, 175 hp. geared engine is rated at 3,200 rpm. 


Crankshaft is geared to propeller shaft. Reduction 


gears turn prop at three-fourths engine crankshaft speed. Battery (right) sits aft of luggage compartment. 


-Cessna recommends 20 deg. of flaps 
with zero wind—and applied full power. 

Airplane went smoothly down run- 
way; here reduced noise level was evi- 
dent. 

Nose wheel lifted at about 40 mph. 
with little back pressure. We were air- 
borne in slightly over 500 ft.; initial 
climb was at rate of 1,200 fpm. 

Despite the load there was no strain 
in climb. While 86 mph. is the sug- 
gested climb speed, we found straight- 
ahead visibilitv too limited because of 
a nose-high attitude. 

We varied climb between 90-100 
mph. and got fine results: good rate of 
climb and visibilitv. 

At 4,000 ft. we had 1,100 fpm. rate 
of climb at 90 mph. Holding this speed, 
and generating 2,800 rpm., we held 700 
fpm. through 5,500 and 7,000 ft. 
Leaving 9,000 ft. we dropped back to 
83 mph. indicated and held 500 fpm. 
until we leveled off at 10,000. Through- 
out climb Cessna 175 was quite stable; 
only slight trim was required for hands- 
off flying. 


Hands-Off Trim 


At 10,000 ft., outside air temperature 
15F. With mixture leaned back, 
airplane trimmed hands-off, and with 
power at 70%—3,150 rpm.—our TAS 
was 156 mph. Airspeed is redlined at 
176 mph. Caution line (yellow) runs 
from 140 to 176 mph. Performance at 
this altitude was excellent. Here was 
checked what Cessna _ representatives 
termed “zero trim stability.” 

Putting 175 into moderate turn, and 
adjusting trim, the controls were neu- 
tralized. Airplane continued hands-off 
rate of turn, holding airspeed and al 
titude. ‘Through 360 deg. cvcle there 
was no variation or hunting. Retarding 
power to 2,500 rpm., level flight, flaps 
down, airspeed was reduced to +0 mph. 
indicated (46 mph. TAS). Stability ‘re- 


was 
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mained good at this speed and there 
was little strain in holding airplane 
level. 

We ran through a series of power-on, 
power-off stalls, with and without flaps, 
at 10,000 ft. 

With power off, no flaps, the airplane 
was pulled up straight ahead, followed 
by climbing turns to left and right. In 


each instance stall warning sounded at 
about 55 mph. indicated and light 
buffeting preceded stalls, which brok« 
at about 45-47 mph. There was no 
clean break and sudden loss of altitude; 
rather a case of buffeting and break 
away, with altitude loss of about 150 ft 

With full flaps airplane stalled be 
tween 30-35 mph. IAS, again preceded 





Engine: Continental GO-300-A (6 cyl.), hp 
Propeller: McCauley Fixed Pitch Metal 


Speed: Maximum ( Sea Level, mph 


Miles (based on 43 gal. usable) 
Hours 
True Airspeed, mph 


Miles (based on 43 gal. usable) 
Hours 
True Airspeed, mph 


Rate of Climb (sea level), ft. min 
Service Ceiling, ft 


Takeoff, ground run, over 50 obstacle 


Landing roll, over 50’ obstacle 
Gross Weight, Ib 

Empty Weight, Ib 

Luggage Compartment Capacity, ib 
Fuel Capacity, gal 

Span, ft 

Length, ft., in 

Height, ft., in 

Wing Area, sq. ft 

Wing Loading, Ib. sq. ft 
Power Loading, Ib. hp 


* 175 bhp + 3,200 rpm 





Cessna 175 


SPECIFICATIONS AND PERFORMANCE 


Meximum Recommended Cruise ( 10,000 ft., mph. 
(Landplane 70% power; **Seaplane 60% power) 139 113 


Range (© Maximum Recommended Cruise 


Maximum Range (10,000 ft., no reserve) 


Takeoff, ground run (sea level, zero wind, 20 deg. flaps) 


Landing ground roll, (sea level, 40 deg. or full flaps) 


** Limited by max. allowable rpm. 


Landplane Seaplane 
175 175 
FC 84 67 FC 84 55 
147* 1207 


595 
43 


52 
36 
24 
8’ 6” 
175 
13.4 
13.4 














The Northrop F89 Scorpion interceptor 
utilizes many parts made of Silastic. 
Shown is a seal on one of three duct con- 
nectors joining hot air lines from the 
engine. Left fork of duct carries heat to 
cabin, main duct feeds de-icing system. 
Because the seals must withstand high en- 
gine heat and constant pressure from re- 
taining rings, they are molded of Silastic. 


- 


Temperatures of 500°F are easily withstood by parts 

For resistance to fuels, oils and molded of Silastic*, the Dow Corning silicone rubber. 
solvents, specify Silastic LS At — 130 F, Silastic remains strong and resilient. 
° Compression set runs as low as 15% at 300 F; resist- 

ance to weathering, oxidation, and ozone is excep- 

tionally high. Silastic molded parts are available in 

almost any size, shape, or color from many leading 


Get latest data on Silastic. Mail coupon today rubber fabricators. 
Typical Properties of Silastic for Molded Parts 


* Temperature range, °F —130 
¢ Tensile strength, psi 600 
* Elongation, % 150 
¢ Compression set, %, @ 300 F 15 
* Hardness range, durometer 20 
*® Dielectric strength, volts/mil 400 
© Oil resistance Dependent on type of oil 


Dow Corning Corporation, Dept. 093a 
Midland, Michigan 
Please send me latest data on Silastic 
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“7.1. RES. U.S. PAT. OVP If you consider ALL the properties of a silicone rubber, you'll specify SILASTIC 


Dow Corning CORPORATION 
MIDLAND. MICHIGAN 





TECHNICAL MANAGEMENT 


Ground Support Systems 
Technical direction and coordi- 
nation for the associated hard- 
ware contractors engaged in 
the Air Force Ballistic Missile 
Program is a major responsibil- 
ity of Space Technology Labor- 
atories. The scope of this under- 
taking requires an engineering 
staff of unusual breadth and 
competence possessing a high 
degree of technical manage- 
ment skill. 


Several positions are now avail- 
able for graduate engineers 
with recent experience in the 
design, development or testing 
of missile ground support sys- 
tems. 


Inquiries regarding these 
opportunities are invited. 


SPACE TECHNOLOGY 
LABORATORIES 


A Division of 
The Ramo-Wooldridge Corporation 


5730 Arbor Vitae Street 
Los Angeles 45, California 
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by early stall warning and buffeting, 
and followed by small loss of altitude. 
Lateral stability was good throughout 
series. 

Witb power on—2,500 rpm.—and 
flaps up, airplane was pulled nose high, 
first right, then left. Pre-stall character- 
istics were similar, but break was reluc 
tant and altitude loss did not exceed 
100 ft. Lowering 10 deg. flaps, on 
simulated base leg, we pulled nose high 
in “final approach” turn and lost littl 
altitude as stall buffeted us along at 
35 mph. indicated. 

Letting down to 7,000 ft., we held 
cruise power of 3,100 rpm. Again at 
70% power, outside air temperature 
was 24F; our indicated speed was 136 
mph. for a true reading of 150 mph 


Fuel and Range 


At maximum recommended cruise 
(70% power) airplane's range at 10,000 
ft. is specified at 595 mi.; maximum 
range, at same altitude (39% powe1 
with no reserve, is 720 mi. Figures are 
based on 43 gal. useable fuel, rather 
than total 52-gal. capacity. Portion of 
remaining nine gallons will be used 
in taxi, run-up, takeoff and climb to 
cruise altitude. 

Because of gravity fuel system, about 
4.5 gal. in one tank would offset ex- 
treme flight configuration of airplane 
during which fuel would not reach tank 
outlet. 

With the 175, this would be an 
extremely steep climb, plus slipping 
and skidding at high angle—best angle 
of climb, 25-30 deg., at lowest fiving 
weight at sea level 

Despite cold at altitude, cabin heater 
kept inside air at comfortable level 
Seating held us high enough for good 
visibility, vet not bevond eve-angle that 
makes for ease of instrument flying 

Landings in the 175 are no problem 
Neither is runway length; airplane has 
excellent short-field capabilities 

Best approach speeds are specified as 
70-80 mph. without flaps; 65-75 mph 
with flaps. Degrees of variation, of 
course, depends on runway and wind 
conditions, plus gross weight 

At slightly less than maximum gross, 
we tried dropping 10 deg. of flaps on 
base; full flaps after turning final. A 
little elevator trim, and we had estab- 
lished good angle of descent At 70 
mph. airplane handled smoothly; con 
trol and stability remained good. With 
little braking action we were on and 
off in slightly over 400 ft 

For short-field work we dropped 20 
deg. of flaps for takeoff; pushed throttle 
full forward before releasing brakes 
Nose was held down for slightly over 
100 ft. of runway. We pulled off the 
ground—with 16 kt. wind—within 130 
ft. 

Again using full flaps on approach, 
but with moderate brake application 


For 
SERVO MOTORS 
and 
MOTOR GENERATORS 


*TRANSLATION: You Can’t Beat 
The Bendix “Supermarket’’ 


Our supermarket { rotatng 
nents offers a larger variety 
precision, low-inertla servo mot 
generators and servo motor gen 
than any other single source. Bendix u1 
are available , 8, 10 
15, 20 and tney meet or excet 


} 


practically any applicab specificatior 
and include both corrosion-resistant and 
high-temperature¢ Volume-pro- 
duction prices nedia delivery in 
manv cases. WI not find out about our 


supermarket 
FEATURING 
CENTER-TAPPED 


CONTROL 
WINDINGS ... 


for use in transistor circuits and for 
yweration. Reduce 


size and weight of transistorized pac kages 


either parallel or serie 


by eliminating coupling transformers 
Standard models, or will wind t 
your specific requirements 


Eclipse-Pioneer Badr” 
Division el 


Teterboro, N. J 


District Offices: Burbonk and San Francisco, Calif 
Seattle Wash Dayton Ohio end Washington 

C. Export Soles & Service: Bendix Internationa 
Division, 205 E. 42nd St New York 17, N. Y 
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The Vital Link in Missile Progress 


Missiles are test fired for only one purpose: to obtain 
data that will help build better missiles. If the test 
does not yield this information it must be considered 
unsuccessful — regardless of how well the “bird” 
performed. 


Reliable telemetry equipment consequently assumes a 
vital role in the development of the missiles so neces- 
sary to our defense program. There is no other way 
to collect and preserve the all-important data from 
unmanned and unrecoverable test vehicles. 


Radiation, Inc. is a pioneer in the design and devel. 


opment of advanced telemetering and data process- 
ing systems. A significant example of this work is the 
Vanguard ARRF (Automatic Recording and Reduction 
Facility) installation. This equipment provides Navy 
scientists with final reduced data on the performance 
of a Vanguard vehicle in less than 72 hours after 
a firing. 


From tiny airborne transmitters to complete ground 
stations, we have the experience and facilities to solve 
your problems in telemetry and associated areas. 
Write today for our brochure describing this 
capability. 


RADIATION 


MELBOURNE AND ORLANDO, FLORIDA 
ELECTRONICS - AVIONICS - INSTRUMENTATION 








rplane was decked and turned off 
within 150 ft. 

During transition work—varying from 
sea level to 10,000 ft.—fuel consump 
tion ran about 7.5 gal./hr. 

Airplane we flew was equipped with 
Cessna’s Group 2B instrumentation 
Narco Superhomer (VHT-3 with nine 
crystals), turn and bank, rate of climb, 
scnsitive altimeter, clock, outside ait 
temperature gage, sun visors and land 
ing light (dual lights installed in left 

ing). Cost, installed at factory 

1,100. Weight: 25.5 Ib. 

Dual controls, an optional item, are 
priced at $47.50. Speed fairings, which 
Cessna estimates add another 3 mph 
tw airspeed, run $195. ‘Total cost of 

N9256B approximated $12,337 

Cessna offers eight other ‘instrumen 
tation packages in addition to Group 
>B. Included among these arc 
ose 1, embracing basic instrumen 

ition of 2B. However, in place of 
Narco Superhomer is Lear LTRA-OTS 
with Omnimeter (seven crystals—121.5 
through 122.8), and Narco Simplexer 
VC-27 (25. ervystals—118.1 through 
126.7). Cost: $2,350. Weight 56.5 Ib 
¢ Group 2, which follows same pattern, 
ut in place of 2B’s Superhomer ts 

irco Omnigator, Mark II (24 crvstals 

118.0 through 123.0 low band). Cost 
51.635. Weight: 32 Ib 
°Group 3, which consists solely of 
“asic instrumentation of 2B, minus 
Superhomer, along with cabin speaker 

id low frequency antenna and mast. 

Similar variations are offered in other 
yackages, such as firm’s 2E instrumen 


tation which is similar to Group 2, ex 
cpt that Sunair $5-DTR_ replaces 
Narco Omnigator Cost $1,150 


\\cight: 44.5 Ib. 

\ll radio installations include cabin 
peaker, microphone, headphones and 
wccessary antennas. 


175 on Floats 


Cessna expects to manufacture 
Model 175 with float fittings for April 
delivery. Tests have been completed 
t Grand Lake, Okla., and firm is 
waiting CAA approval for float 
operations. 

Seaplane will rest on new Edo floats, 
model 338-2200, similar in design to 
the 249-2870 floats used on the 180 
Each float has seven watertight com- 
partments. Each alone will support 
2,200 Ib. fresh water displacement at 


175’s gross weight of 2,350 lb. This 
leaves reserve buovancy of about 90‘ 
on fully-loaded seaplane. 

Edo representative told Aviar1oNn 
Week that floats would be finished in- 
ternally with two coats of zinc chro- 
mate paint. Externally there would be 
prime coat of zinc chromate, which is 
suitable as base for finishing coat ot 
cither lacquer or enamel. 

Standard float equipment would in 
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THE 
ELEMENT 
OF 
GROWTH 


and the System-Oriented Engineer 


Technical growth thrives when two basic conditions are combined: 
(1) a complex program that explores new areas of science and 
engineering and (2) engineers and scientists whose personalities 
demand that their work extend them to the utmost 

Both conditions exist at System Development Corporation. 
Now, with significant expansion in progress, a number of new 
positions have been created for system-oriented engineers. The 
work involves studying the multitude of interactions possible 
among advanced aircraft, missiles, and electronic devices with each 
other and with human elements in the nation’s most extensive 
man-computer system. 

To qualify, substantial experience with air-to-air or ground- 
to-air missile systems is required together with demonstrated apti- 
tude in the field of system planning. Write for more information 
or call collect. Address R. W. Frost, System Development Cor- 
poration, 2404 Colorado Avenue, Santa Monica, California ; phone 
EXbrook 3-9411. 






SYSTEM DEVELOPMENT SGORPORATION 


An 





independent nonprofit organizatio ior 


af 
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Don’t Miss This First-Hand Account 
Of Important Chapters in Aviation History 


THE FASTEST MAN ALIVE 


the Autobiography of LT. COL. FRANK K. EVEREST, UR., 

U.S.A.F. as told to JOHN GUENTHER—$4.00 at all Bookstores 
You'll find good reading in the personal story 
of America’s greatest test pilot, Lt. Col. Everest, 
who was recently awarded the Harmon Interna- 
tional Air Trophy. 
Lt. Col. Everest has faced death hundreds of 
times in seeking to solve the mysteries of space 
and speed. His story is highlighted by his experi- 
ences in the Bell X-2—the plane which carried 
man to altitude and speed records which have 
never been equalled. 
Here, as only the man who lived it could tell 
it, is the dramatic story of a life in the front 
lines of aviation research. You'll agree it’s a 


book which you wouldn’t have wanted to miss. 





clude single water rudder for right 
hand float. Optional equipment, for 
field installation, would be water ruddet 
kit for left-hand float. Two rudders are 
particularly applicable in confined wa 
ter areas such as bavous. 

Floats list at $4,250, complete with 
attachment gear. Production weight 
with gear is 293 lb. By comparison, 
weight of Edo Model 2000 floats (for 
Cessna 170) is 243 Ib.; that of Model 
2870 (for Cessna 180) is 378 Ib 

Corrosion proofing runs to $425 
Cost of fittings (bolt-type attachment 
is $190. 


Dealer Showings 


Cessna is curently producing the 175 
at rate of five per day. There are ap 
proximately 150 off the line, New 
model will be introduced nationally at 
a series of dealer showings on March 
29 and 30. Showings will be preceded 
by mass factorv-to-dealer flv-awav of 
about 150 aircraft on March 27 

Company feels that primary pros 
pects for 175 will be owners of four 
place airplanes in low-priced field, and 
non-owners. Its single-engine sales to 
the latter is presently about 3 

Model 175 colors available includ 
red, orange, black and green, with whit 
for striping. In addition to speed fait 
ings, rotating beacon ($145) will be 
offered as optional equipment 


Narco Improves 


Customer Warranty 


Major improvement in customary 90 
day warranty on its communications 
and navigation equipment, aimed at 
speeding claims and service, has been 
inaugurated by National Aeronautical 
Corp. (Narco) on a nationwide basis 

New formula will provide customers 
with free bench check and correction 
of equipment malfunction, excepting 
removal and reinstallation, at anv Nar 
co-designated warranty service agency 
There are 80 of these agencies now 
and company plans to expand the list 
to approximately 150. 

Company recognizes that most mal 
functions crop up during first 25-50 hi 
of use after equipment is installed in 
a customer's aircraft. Previously, cus 
tomer’s best recourse in event of a 
malfunction, was to bring equipment 
back to purchase point. Narco’s new 
plan is aimed at minimizing inconveni 
ence to user should malfunction occur 
while he is away from point of purchase, 
by providing similar service at nearest 
authorized station. 

Under the new program, customer 
receives a warranty application form 
it time of purchase. Form is filled in 
and returned to Narco. Customer re 
celves a warranty service certificate cov 
ering 90 davs 
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MISSILE COMPONENTS Bulova’s infra-red seeker celi—the Sidewinder's 
eye — locks this missile on target; Bulova fuzing systems do the rest. 
Powder-driven gyros, timers, safety-and-arming systems and other elec- 
tronic and electro-mechanical devices, designed and made by Bulova, 
play vital roles in the Dart, Talos, Sparrow...in all, 18 key missiles. 


AUTOMATION Bulova R&D designed mechanized plant and equipment 
for Signal Corps goal of 10,000 perfect quartz crystals per 8 hour shift 
—with 1/10th the manpower. From systems analysis through equipment 
development, Bulova engineers devise industrial and military facilities 
for automatic production of electronic components and ordnance items. 


Bulova precision helps to solve 
today’s most challenging problems 


Time, mass, length...the age-old concepts 
man relies on as he enters the Age of Space. 
Time alone is unique. Its accurate mea- 
surement demands the highest order of 
precision in the design and manufacture of 
electro-mechanical devices. 

Bulova, leader in measurement of time, has 
become master of the very combination of 
abilities that holds practical solutions to 


ULOVA 


watch 


the growing challenges of miniaturization. 
Miniaturized systems and components by 
Bulova are now working for our nation’s 
defense and automated industry. The same 
vision and experience that developed them 
are available to assist you...from concept 
to reliable mass production. 

For further information, write Department 
G.1.8.-1. 


company 


BULOVA RESEARCH AND DEVELOPMENT LABORATORIES, INC 


BULOVA PARK e 


PRECISION MANUFACTURING Bulova-built servo muscles steer our 
nation’s first ballistic guided missile — the Corporal. When critical toler- 
ances demanded uncompromising accuracy, Bulova solved tooling and 
assembly problems on a crash basis. Bulova experience and facilities 
are unexcelled where precision, reliability and capacity are vital. 


JACKSON HEIGHTS e 


NEW YORK 


AIRCRAFT INSTRUMENTS Bulova's Altimeter combines 
unsurpassed sensitivity and accuracy with direct-reading tape presenta- 
tion. Special pressure devices created by Bulova include transducers for 
air data computers... remote pressure sensors for weather stations and 


airports...climb and dive indicators...and autopilot altitude controls. 


new 2ervo 


SEE US AT THE IRE SHOW BOOTHS 1811-1813 
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EMPLOYMENT OPPORTUNITIES 





THE STARS won't tell your engineering future 


Better look at General Electric’s Small 
Aircraft Engine Department — you 
find a consistent pattern of growth 
and achievement. 

In four years SAED engineers won 
three small gas turbine development 
contracts — the T58 turboshaft, J85 
turbojet, T64 “‘convertible”. . . intro- 
duced a constant speed control concept 
for helicopters . . . achieved 3:1 and 
better power-weight ratios . . . de- 
termined the feasibility of one basic 
power section for turboshaft and turbo- 
prop applications. 

Meanwhile, SAED’s engineering staff 


grew several times its original size, yet 
today. still functions in small profes- 
sional units. 

Add to this pattern the enormous 
potential of small gas turbines, and you 
complete the picture . . . for a secure, 
progressive career. 

FAR-SIGHTED ENGINEERS 
IGNORE THE STARS... LOOK 
INSTEAD TO A HISTORY OF 
GROWTH AND ACHIEVEMENT. 

IF YOUR EYES ARE ON THE 
YEARS AHEAD, WRITE US IN 
CONFIDENCE TODAY. 


MR. WILLIAM MERRILL, TECHNICAL RECRUITING 
SMALL AIRCRAFT ENGINE DEPARTMENT 


GENERAL @® ELECTRIC 
1099 Western Avenue, West Lynn, Mass. 





va 





. 


‘ 


MANAGER 
FLIGHT TEST 
ENGINEERING 


Large Eastern’ electronics 
company located in Greater 
Philadelphia area has open- 
ing for graduate engineer to 
take charge of their Flight 
Test Engineering Group. Air- 
craft or missile flight test su- 
pervisory experience essen- 
tial. Must be familiar with 
all phases of operation in- 
cluding planning, instrumen- 
tation, data acquisition and 
reduction. 


Send complete resume in- 
cluding salary requirements 
to: 


P-7571, Aviation Week Adv 
Div.. P. O. Box 12. N. Y. 36, N. Y 





y, 
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| Aircraft Parts 


Leading aircraft parts manufac- 
turer (New York area) currently 
building sales program for air- 
craft engine and accessory over- 
haul. 


Seeking well acquainted execu- 
tive to complement activities of 
Vice President-Sales. 

Applicant must be thoroughly 
familiar with procedures and 
protocol of various air materiel 
areas of all military services. 
Commercial airlines contact 
valuable. 

This position offers attractive 
salary with top management 
benefits and responsibilities. 


All replies in strict confidence. 


RW-7588 Aviation Week 


Class. Adv. Div., 





P..). Box 12, N.Y. 36, N.Y 





SENIOR 
ENGINEERS 


Immediate openings for 
persons with theoretical 
and practical aircraft or 
missile experience in: 


° Preliminary Design 

Power Plant Design 

¢ Thermodynamics 
Electro-Mechanical Design 
Structural Dynamics 
Internal Flow Analysis 
Stress Analysis 


Electronic Circuitry 
Development 


Hydraulic and Pneumatic Design 


The rapidly expanding applied 
research and development ac- 
tivities of Hayes Aircraft Corpo- 
ration have created an urgent 
need for qualified Senior Engi- 
neers with at least four years 
experience, to direct and support 
challenging 


programs having 


technical scope. 

Hayes has multi-million dollar 
contracts in guided missile re- 
search, infra-red research, and 
design and development of mis- 
siles and missile components. 


Write: G. A. Bennett, Jr. 
Dept. 405 


HAYES 


AIRCRAFT CORPORATION 
P. O. BOX 2287 
BIRMINGHAM, ALABAMA 
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FOR SALE 
C-46F AIRCRAFT 


Passenger and Cargo 
With or Without 
T-Category Kit Installed 


Immediate Delivery 


THE FLYING TIGER LINE INC. 
Burbank, Calif. 


Call or Cable 
FRED BENNINGER 
Executive Vice President 


Tel: Stanley 7-3411 Cable: Flytiger 








WORLD'S LARGEST INVENTORY 


Over $10,000,000 worth of New and Serviceable 
Parts “‘on the shelf’ ready for delivery. Every- 
thing from entire wing sections and quick change 
units to small bolts and nuts available. Prompt 
quotes. 


BETTER C-82’s 


ONLY AAF Overhauled models available on the 
market. Stored in ideal climate. 10 day delivery 
with fresh control surfaces. 


STEWARD-DAVIS, INC. 


FA 1-3414, P.O. Box 351, Gardena, Cal. 





|} and -current 


| Engines 





ADDRESS BOX NO, REPLIES TO: Bor No. 
Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 36: P. 0. BOX 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post St. 





POSITION VACANT 


Wanted experienced pilot for Lockheed Lear- 
star. Applicant must have minimum of 5000 
hours and current A.T.R. P-7476, Aviation 


EMPLOYMENT SERVICE 

Technical Ground Service Personnel Available 
Free Information on Technicians with back- 
grounds in A&E-Electrical—Sheet Metal— 
Hydraulics Light Aircraft—Helicopters—Jet 
Powerplants—Airline Maintenance—Contact 
Pittsburgh Institute of Aeronautics, Alle- 
gheny County Airport, P. O. Box 10897, 
Pittsburgh 36, Pennsylvania. Phone Collect 
—Homestead 1-7500 or 1-0463. 


POSITIONS WANTED 


Pilot ATR DC3 type rating alse qualified 
Aero Commander and Cessna 310, multi- 
engine sea and flight instructor ratings, 5500 
hours, 4000 multi-engine, prefer eastern U. S. 
PW-7483, Aviation Week. 


Scheduled Airline pilot, 6000 hrs., 544 years 
with major line. Qualified Viscount, DC-4, 
DC-3 Super DC-3. 27, married. Desires per- 
manent 
ment, foreign or domestic. Complete resume 





position operating transport equip- | 


and references on request. PW-7536, Avia- | 


tion Week. 


Pilot, commercial with 
375 hours, 27, single, college background, 
willing to travel, available immediately for 
any type of flying position. PW-7540, Avia- 
tion Week. 


Experienced Pilot—desires position as execu- 
tive or corporation pilot. Ratings held—Air- 
line Transport Rating, Single & Multi-Engine 
land, Instrument. PW-7561, Aviation Week. 


Will represent y 

the Southern and South Western States. Both 
Sales and Field Service. Excellent contacts 
with agencies at Cape Canaveral, Patrick 
AFB, White Sands, Holloman AFB etc. 22 
years in Missile and Aircraft development. 
PW-7550, Aviation Week. 


Missile and Aircraft Field Test Manager. Ex- 
tensive experience in both aircraft and mis- 
sile operations and development. Experienced 
Engineering Test Pilot. PW- 
7556, Aviation Week. 


FOR SALE 


For Sale——2 Packard Rolls Royce Airplane 
Model V-1650-1. Ludlow Sales, 
1763 S. High St. Columbus, Ohio 


Twin Bonanza D-SO0. 210.TT 295HP-Dual 
Omni, ILS, ADF Transceiver, air Conditioned. 
Rotating beacom auto pilot. extra gas. al- 
ways hangared never damaged. Reg Robbins. 
Municipal Airport, Houston 17, Tex. Mi 
4-5366. 





FOR SALE 


54 PASSENGER 


CW20T 


$195,000 INCL. “0” TSO ENG. 
EMPTY WT. 30,438 LBS. 
TOTAL TIME 3500 HRS. TSO 1700 
TYPE CERT. RADIO INCL. OMNI 


DUAL INSTS. FUEL FLOW, BMEP 
INTERNATIONAL AIRCRAFT MAINTENANCE CO. 
Lockheed Air Terminal 


Hangar 3 Burbank, Calif. 
Thornwall 26164 Cable: Interair Stanley 75378 


s 


a0 
_ PROFESSIONAL 
| SERVICES 














EXECUTIVE 
Douglas B-26 EXPERIMENTAL 


67 hrs. since complete major in September 
1957, will convert to it pecifi 
tions for executive or military contracts. 
Will lease or sell outright. 

BERNARD J. O'KEEFE 
Phone COlfax 2-164! New Milford, N. J. 











VISUAL TRAINING 
OF COMMERCIAL 
AIR LINE PILOTS 


To Meet Eyesight Requirements of 
Periodic Company and C.A.A. Exams 


DR. JOHN T. FLYNN 
OPTOMETRIST - ORTHOPTIST 
Visual Training Specialist 


300 W. 23rd St., New York City 


By Appointment Only WA. 9-5919 
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our Company and Product in | 





EMPLOYMENT OPPORTUNITIES 


COMPUTING 
ENGINEERS 


APPLIED 
MATHEMATICIANS 


DIGITAL 
COMPUTER PROGRAM 


CREATES 


IMPORTANT NEW 
OPPORTUNITIES AT 


REPUBLIC AVIATION 


Republic now has on order 
an IBM Type 704 Computer 
scheduled for delivery in 
August of this year, and an 
IBM Type 709 for delivery 
in eighteen months. We have 
immediate openings for sev- 
eral Applied Mathematicians 
with extensive Digital Com- 
puter experience to assist in 
preparation for delivery of 
these computers, and to de- 
velop and maintain a smooth- 
running operation. 


If you are ready for that next 
important move and desire 
to work on challenging prob- 
lems in the design and de- 
velopment of Supersonic and 
Hypersonic Aircraft, Missiles 
and Satellites, Nuclear Reac- 
tors, and many other fields, 
write us today. Positions offer 
varying degrees of responsi- 
bility 
your background and ability. 


commensurate’ with 


Minimum three years experi- 
ence in digital computer pro- 
gramming, and large ma- 
chine experience are essential 


requirements. 


Forward your resume in confidence to 


PUR Fesaeseses AVAearrar~ 


« 


Mr. George R. Hickman ‘ 
we Engineering Employment Manager 


Farmingdale, Long isiand, N.Y 








SEARCHLIGHT SECTION 


COMPLETE SERVICES for BUSINESS AIRCRAFT 


@ Beechcraft 
sales & service 


@ Rental & Leasing 


@ Complete line 
radio & electronics 


CORPOR 


@ Used aircraft sales 
@ Complete maint 
; Cubs to DC-3’s 
\ Ao @ Parts, including 
ATION DC-3, Lodestar, ete. 





FROM MAINE TO VIRGINIA...A SHORT HOP TO ATLANTIC 


Logan Airport New Castle County 
Boston, Mass. Airport, Del. 
logan 7-8700 East 8-6611 


Teterboro 
Airport, N.J. Int‘nl. Airport 
Atlas 8-1740 


Preston Glenn 
Airport, Va. 
Saratoga 6-7500 Lynchburg 3-3134 


Philadelphia 











FOR SALE, 
TRADE, LEASE 
DOUGLAS DC-3 


Deal Directly 
with Owner 


Ex-Eastern 26 
passenger Wright 
powered zero en- 
gines Low air- 
frame hours since 
overhaul, full air 
line radio 
instruments 
Available for im 
mediate delivery. Liberal finance terms 
available & options to purchase on 
lease, crediting lease payments to pur 
chase price. For complete details, tele 
phone: 


TRADE-AYER COMPANY 
Linden Airport, Linden, N. J. 
A. J. Ming Wabash 5-3000 











Pompano Beach 


Immediate Delivery 
We stock, overhaul, and install 
PRATT & WHITNEY WRIGHT 


R1830 R1820 


—75, —92, —94 —202, —5, -—72 


R985 R1340 R2000 


and our most popular DC2 engine 
R1830 - SUPER - 92 


ENGINE WORKS 


INC. 


Lambert Field inc St. Lovis, Mo 


AN FITTINGS & HARDWARE 
Stainless, Aluminum, Brass, Steel 
All sizes—immediate delivery from world’s larg- 
est shelf stock. Buy direct from manufacturer 
Lower prices—quicker service. Send for free wail 
charts showing complete line of AN & MS fittings 
and hardware. We also machine parts to your 
own special print, and stock AN & MS forgings 


COLLINS ENGINEERING CORPORATION 
9050 Washington Blvd. Culver City, California 








Wanted 


A leading company to sponsor thru purchase of 
minority interest, the completion of an experimen- 
tal vertical take-off aircraft. Also interested in 
assisting sponsor with secondary projects related 
to the aircraft or missile field. 


BO-7568, Aviation Wee!) 
Class. Adv. Div., P.O. Box 12, N.Y 














FOR SALE 


OR LEASE 


DC4B or E 
C46F or A 


SPECIAL—C46A $47,500 
TOTAL TIME 2800 HOURS 
SINCE NEW—FLYABLE 


INTERNATIONAL AIRCRAFT MAINTENANCE CO. 
Lockheed Air Terminal 


mo 3 Burbank, Calif. 
Thornwall 26164 Cable: interair Stanley 75378 


Deal Directly 5-51 


With Owner 
le SIKORSKY 
HELICOPTERS 


ly licensed four 
place Sikorsky 
S-51 helicopters. 
For the first time 
we now can offer 
a substantial 
quantity of heli- 
copters individu- 
ally or as @ lot 
backed with spare 
parts for an extensive helicopter operation 
Excellent performance and attractively 
priced in an overhauled or as ts condition, 
whichever desired. For a fleet operator a 
complete package with quantity discount. 

Dealers protect 

A. J. Ming Wabash 5-3000 

TRADE-AYER COMPANY 
Linden Airport, Linden, N. J. 











FOR SALE 


1—P&W J57 P6B 
Jet Engine 


Can be used for the training of me- 
chanics or ground crews. 


AVIATION INDUSTRIES CORP. 
965 West Grand St., Elizabeth, N. J. 


CAA Approved manufacturers of exhaust parts for 
R3350, R2800. Also R2000, R1830 & R820. 


FOR SALE 


DC-3 
Executive type 


Maintained Airline Standards 


CAPITAL AIRLINES, Inc. 
Attn.: George Porter 


National Airport Washington, D. C. 











FOR SALE 


C47, C46A and C46F 
and Lockheed Lodestar 


AAXICO AIRLINES 


P.O. Box 875 Miami 48, Fla. 
Telephone: Tuxedo 7-154! 
Wire: FCX AAXICO 
Cable: AAXICO 








IMMEDIATE DELIVERY 


TWO C46Rs 49,900 Ibs 


T CATEGORY 


TAS 220 mph 21,000 Ibs useful 
Zero time Cargo interior 
Licensed for up to 62 seats 


We are the owners 


L AND J TRADING COMPANY 
P. O. Box 1065 Int'l Airport 
Miami Phone MO 5-377! 

ASK FOR P. E. DIXON OR E. E. JONES 
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LETTERS 





™~ “ 
Space Force 

I have been a subscriber to your magazine 
for the past several vears, and find it one 
of the best in its field. One of the most 
interesting columns I enjoy in the publica 
tion is the Letters page, offering a variety 
of constructive criticisms and opinions sub 
mitted by various readers throughout the 
country 

I have prepared the 
irticle which I feel may be an 
to one of the greatest political debates of 


following — short 


ipproach 


our time 

Why the investigations and inter 
service rivalry space control? The es 
tablishment of a new service branch com 
prised of the top missile and space personnel 
civilian and military from the existing 
services may well overcome this problem. 

In past history the United States relied 
on her Army, Navy, Air Force, Marines and 
Coast Guard to perform all duties required 
nation’s armed forces. This job has 
well done. Now that the world has 
entered into the space age, a new service 
is warranted; one that may carry out the 
tasks required in this unexplored medium 
with the utmost skill and ability obtainable 
\ Space Force, concerned primarily with 
space travel, satellite operations and weapon 
systems having their origin in space (this 
does not include surface-to-surface missiles), 
would be one solution to the military ap- 
proach of the space age. The hatching of 
such an agency would, without question, 
wear a high price tag, but in a short 10 years’ 
time should evaluate itself twicefold. The 
organizing of a Space Academy on equal 
status with West Point, Annapolis and the 
USAF Academy, would produce the grade 
of men needed, and bring life to a once 
fictitious space cadet. The man who gradu 
ites from such a training program should 
be ready, well conditioned and prepared to 
lead men toward the exploration of space 
when the time arrives. 

Let us turn back the pages of history 
just to over a decade ago, when the USAF 
was reorganized into a completely inde 
pendent service no longer subject to the 
Army 


This 


fuss, 
over 


by a 


been 


been executed 
20 years prior to when it was, but as 
it is said, “better late than never.” The 
formation of a United States Space Force 
will some day become a reality. The ground 
work and foundation for such an organiza- 
tion should be laid at present, to prevent 
the problems and setbacks involved with 
a repeat performance of the Air Force shift 

Josern V. Trippopt 

College Point, N. Y 


move should have 


Apprentice Program 


On the 
Shortage” and in particular reply to re- 


general subject of “Engineer 


marks by Charles F. McMorrow on the 
Letters page of the Jan. 27 issue, I would 
like to make the following remarks: 

He speaks as an engineering supervisor 
who is disappointed in engineers whom he 
They are interested in money, 
should only be interested in 


interviews. 
when they 


94 


Aviation Week welcomes the opin- 
ion of its readers on the issues raised 
in the magazine’s editorial columns. 
A4ddress letters to the Editor, Aviation 
Week, 330 W. 42nd St., New York 36, 
VN. ¥Y. Try to keep letters under 500 
words and give a genuine identifica- 
tion. We will not print anonymous 
letters, but names of writers will be 
withheld on request. 
serving an apprenticeship in a rewarding 
field 

He mentions prostitution 

I have worked for such supervisors as Mr 
McMorrow must be Thev leaned on a 
drafting table for 10 or 20 years “‘apprentice- 
ship,” and, therefore, their underlings are 
going to come up the same ladder. No mat 
ter that the world of engineering has 
changed; the apprenticeship program must 
go on. 

His house is paid for. His children are 
on their own. He truly is not interested in 
money. Yet he is shocked when younger 
men are interested in salary. Why, these 
young squirts get $400.00 a month with no 
experience! No matter, we'll hold them 
down once they start to work 

This is the theme of the professional so 
cieties, since they are largely controlled by 
engineering supervisors and college faculties 
The engineering unions as yet have had no 
real successes; in a large degree this is due 
to the fact that their leaders are suddenly 
promoted to management and so are lost 
to the unions 

Yet such unions are needed in 
where the wages of carpenters, plumbers, 
milkmen, etc., are set by union negotiation. 

My own solution was much simpler. I 
left the engineering field (three years in 
electronics, five vears in avionics). I’m mak- 
now and I think I made 


a world 


ing more money 
the right decision 
I agree with your recent correspondents 
who feel that there is no engineering short- 
age in this country 
E.X-ENGINEER 
New Haven, Conn. 


Treasured Secrets 


I read with much interest your editorial 
entitled “Hope of the Nation” (AW Jan 
6). I'm sorry I was not present to witness 
you and your staff coping with Langford 
Although he scares me stiff, the episode is 
one of the nicest things I’ve read about in 
some time. 

It reminded me of another anecdote 
which you ought to add to your volumi- 
files on security. It was told to a 
group of Naval air combat intelligence 
officers who, in 1943, were receiving in 
struction in the art of air combat intelligence 
from an RAF officer who looked, complete 
with walrus mustache, exactly as every RAF 
officer ought to look. His subject for the 
day was overt intelligence, the case of a 
new British bomber to illustrate his point 

The bomber—I believe it was the Lan 
caster—was one of Britain’s most treasured 
military secrets during its development 
stage. 

Naturally, it was shrouded, as we al 


nous 


ways say, in the deepest of secrecy. So 
vou can imagine the migraine in RAI 
intelligence when that august group re 
ceived from the north of England the copy 
of a small school newspaper which con 
tained a terribly comprehensive and fright 
fully accurate description of the new 
bomber 

Parties of intelligence officers were dis 
patched to investigate the breach in 
security. The author of the article was a 
small boy—well, 12 After all 
sorts of indirect approaches had failed to 
trap him into revealing the 
information, the direct question was asked 
How had he got the information about the 
bomber? 

Why hadn’t they told him that was 
what thev wanted to know, he inquired 
reasonably. And he took them up to his 
room 

It was filled with technical and trade 
publications—all easily available to the 
public—on aviation matters. The boy was 
an aviation lobbyist, and a good one. Ac 
cording to my RAF instructor, he had 
pieced his whole picture together—and cor 
rectly—simply by noting and correlating 
minor items in the press 

Wiis Player 
Vice President 
American Airlines 


New York, N. ¥ 


. . . 
Public Airing 

Further to our letter to you “Civil 
Service Critic,” (AW Dec. 23, p. 102 
commenting on the “mass hirings” being 
conducted by the Civil Service, casual in 
vestigation at Holloman Air Force Base, 
White Sands Proving Grounds and Ft. Bliss 
in this general area support our contention 
that the Civil Service are presently hiring 
anyone and everybody they can lay their 
hands on, and completely ignoring the fact 
that as of “Sputnik,” Nov. 4, they were 
told to lay off thousands of “non essential’ 
Civil Service employes! 

The majority of these new Civil Servic« 
“openings” will do nothing towards our na 
tional drive to forward the missile and/or 
satellite program. Just thousands of mor 
paper pushing, cushy jobs for budding 
young bureaucrats 

We have personally met some of these 
“GS electronic engineers”; 75°, of them 
had a personal history of “TV servicemen” 
(who could not make out in that job) 
Most of them had had “boss troubles,” 
i.e., couldn’t get on with their employers 
The Civil Service hired them! Many had 
applied for jobs with industrial concerns, 
and, very naturally, been turned down for 
“lack of experience,” “emotional instabil 
ity,” “unsatisfactory references,” etc., etc 
but Civil Service continues to hire them! 

May we suggest that you give this whole 
matter a good public airing. The taxpayers 
of this country are entitled to know the 
exact caliber of the Civil Servants being 
hired to conduct and presumably supervise 
our missile/satellite program. 

Wuire Sanps Screntists 
E] Paso, Tex. 
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THE PILOT'S PARTNER IN PRECISION 


BENDIX INTEGRATED FUEL METERING AND ENGINE CONTROL SYSTEM 


When 
idk 
he depends upon the 
Metering and 


to take 


a pilot swings the lever from 
nergency thrust or back again 
sSendix* Fuel 
Engine Control System 


to Cc! 


charge. 
Fuel feed is automatically comput d 

scheduled. Geometric 
nozzle 


controls, 
area and inlet 
set automatically and 
instantly. Engine response is crowded to 
the limit—but never beyond. The pen- 
alties of over-temperatures, Compressor 


as exhaust 


angles, are 


PRODUC 


Bendix 


DIVISION 


eliminated by the 
of the Bendix Fuel 
Control System 
f Bendix 


stall, or flame out are 
precision operation 
Metering and Engine 

The matched 


ponents pressure 


sets o com 


and temperature work in unison 
than 
bled system 

So. 


tering al 


sensors, electronic amplifiers, fuel me- formance 


tering units and engine control actu- 


ators always work together as a system, when you 


spanning the length and girth of the 
engine 


id 
ol a < 
Chen 


Bendix and the Bendix Prod: 


terms 
Obviously, fuel metering and engin 
controls that 1 1 1 built to 


system we 


are aecsignea and 


CS 


South Bend, IND. 
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The Beechcraft plant, where durability and 
luxury flying are built into business planes. 


STRONG, SILENT TYPE... 


with Reynolds Aluminum 


Beechcraft Travel Air main structural parts 
test 39% stronger than CAA requirements 


Beechcraft’s efficient new Travel Air, “the quietest executive 

airplane in the sky”’, is probably one of the ruggedest, too. 

Every important Beechcraft structural part is tested and 

proved at limits far above government requirements 

for safety and strength. The extensive use of Reynolds aluminum The Fi Prod 

mill products makes this possible in all Beechcraft planes — e Finest Froducts 
the Travel Air, the single-engine Bonanza, Made with Aluminum 
the Twin-Bonanza, and the Beechcraft Super 18. 
Beechcraft engineers, like engineers in every major aircraft are made with 
company, depend on high quality Reynolds Aluminum to help ~~, 

give their planes the performance and construction quality REYNOLDS Css: ALUMINUM 
they design into them. They depend, too, on Reynolds big, 

completely-integrated facilities for the full range of SPrmOL0s metas Comment” 
aluminum mill products they demand —and for 

the engineering services they need. 

For details on these services, and Reynolds expanded facilities , 

tailored for the aircraft industry, write Reynolds Metals wane Sey woe boon A ony Pregrem, 
Company, P.O. Box 1800-TJ Louisville 1, Kentucky. Lasalle 





